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PROCEEDINGS  OF  THE  AMERICAN  CHEMICAL 

SOCIETY. 

Anntml  Meeting^  Jan.  4,  1884. 

Vice-President  A.  R.  Lbbds  in  the  chair. 

The  report  of  the  librarian  was  read. 

The  report  of  the  curators  was  also  read. 

The  committee  on  publications  stated  that  the  last  number  of  the 
Jounfal  for  1883  was  in  the  hands  of  the  printer. 

The  committee  on  nominations  then  reported,  and  the  electionof 
officers  for  the  ensuing  year  was  then  entered  upon,  and  the  follow- 
ing gentlemen  elected. 

PreaiderU — Jamxs  C.  Booth. 
Vtce^  Presidents. 
A.  R.  Lbbds.  J.  H.  Applbtox. 

C.    A.    DOBBMVB.  F.    G.    WOBMLBY. 

E.  Wallbb.  a.  B.  Pbbscott. 
Corresponding  Secretary — P.  Casamajob. 

Recording  Secretary — C.  E.  Munsbll. 

Treasurer — ^T.  O'C,  Sloanb. 

Librarian — William  Rupp. 

VuroitorSm 

F.  C.  WiBCHMANN.  Louis  S.  Wabb. 

E.  F.  Cbusb. 

Committee  on  Papers  and  Publications, 
Jas.  H«  Stebbins,  Jr.  A.  A.  Bbbnbman. 

Committee  on  Nominations, 

Abthub  H.  Elliott,  J.  P.  Battbbshall, 

O.  H.  Ebausb.  J.  B.  F.  Hbbbbshoff. 

A  P.  Hallock. 

Board  of  Directors, 

A  R.  Lbbds. 

C.    A.    DOBBMUS. 

E.  Wallbb. 
P.  Casamajob.  C.  F.  Chandlbb. 

C.   E.    MUXSBLL.  H.    MOBTON. 

T.  O'C.  Sloanb.  Jas.  H.  Stebbiks,  Jb. 

Wm.  Rupp.  Wm.  M.  Habibshaw. 

M.  Alsbbbg.  H.  Exdemann. 

llie  meeting  then  adjourned. 

T.  S.  GLADDING, 

Recording  Secretary. 


Annual  Rbpobt  of  thb  Tbbasubbb  of  thb  Aicbrican  Ghbhical 

SoCIBlir   FOB  THB   YeAB  1883. 
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1883. 

Jan.  1.  To  Cash  on  hand $183  10 

Jan.  To  Month's  collections..  450  02 
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Balance  198  91 


$1,031  12 


Total  expenditures $832  21 


DETAILBD   8TATBMBNT  OF   EZPSKDITUBBS. 

Treasurer's  expenses $34  78 

Rent  and  Janitor's  fees  and  coal 366  76 

Qas 


8  63 

Recording  Secretary's  expenses 39  60 

Journal 373  20 

Insurance 6  00 

Corresponding  Secretary's  expenses 11  00 

Curator's  expenses 2  60 


$832  21 


Respectfully  submitted, 

T.  O'CONNOR  BLOANB 

Treasurer. 


PROCEEDINGS  OF  THE  AMERICAN  CHEMICAI. 

SOCIETY. 


Rboulab  Mbbting — Febmary  let,  1884. 

Vice-President  Leeds  in  the  chair. 

The  minutes  of  the  January  meeting  were  read.  As  only  twelve 
members  were  present,  there  was  no  quorum,  and  eight  nomina- 
tions could  not  be  acted  upon. 

Mr.  Stebbins  suggested  that  Article  3  of  the  Constitution  be 
amended  so  that  the  quorum  be  reduced  from  15  to  10  members, 
according  to* Article  10.  Mr.  Stebbins  suggested  that  the  Secretary 
be  requested  to  notify  the  Directors  that  a  meeting  of  the  Board 
be  called  for  Tuesday,  February  12th,  at  4  P.  M.,  at  IIY  Pearl 
Street. 

Prof.  Breneman  spoke  of  appointing  the  third  member  of  the 
Committee  on  Papers  and  Publications,  and  recommended  Prof. 
Leeds  as  that  third  member.  This  was  ratified  by  a  unanimous 
Tote. 

The  Librarian  reported  the  receipt  of  a  work  on  Explosives  by 
Berthelot  from  the  author. 

The  following  papers  were  then  read: 

1.  A  Flashing  Test  for  Gunpowder,  by  Prof.  C.  E.  Munroe,  of 
Annapolis,  Md. 

2.  An  Instance  of  the  Spontaneous  Decomposition  of  Explosive 
Gelatine,  by  Prof.  C.  E.  Munroe. 

8.  Benzureide,  by  Prof.  A.  R.  Leeds. 

4.  Atomation  (second  memoir)  of  Oxygen  at  Elevated  Tempera- 
tures, Production  of  Hydrogen  Peroxide  and  Ammonium  Nitrite, 
and  the  Nonisolation  of  Ozone,  in  the  burning  of  purified  Hy- 
drogen and  Hydrocarbons  in  purified  Air,  by  Prof.  A.  R.  Leeds. 

The  Society  then  adjourned. 

CHARLES  E.  MTJNSELL, 

Recording  Secretary. 
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Presented  by  Mr.  Berthelot : 

"Sur  la  Force  des  Matieres  Explosive  d'apres   la   Thermo- 
chimie."     Troisifime  Edition,  1883,  2  vols. 

Presented  by  J.  S.  Newberry,  Ph.  D. : 

^^  The  Origin  of  the  Carbonaceous  Matter  in  Bituminoos  Shales. 
Pamphlet. 

ACQUIBED  BY  GIFT. 

Presented  by  the  Central  Meteorological  Observatory,  Mexico : 

^'  Anales  de  Ministerio  Fomento  de  la  Republica  Mexicana." 
VoL  VII. 

Presented  by  the  American  Society  of  Mioroscopists: 

"  Micrometry.    History  of  the  National  Committee."    Pamph- 
lets. 

Presented    by    the    Geological   and  Natural  History  Survey   of 
Canada: 
'^  Oeological  and  Natural  History  Survey  of  Canada.     Report 
of  Progress  for  1 880-81-82. 

Presented  by  Messrs.  Waring  and  Williams : 
"  Chart  of  Alchemical  Notation." 

Presented  by  the  Connecticut  Agricultural  Experiment  Station: 
"Annual  Repoit  of  the  Connecticut  Agricultural  Experiment 
Station  for  1883." 

ACQUIBED  BY  BXCHANOB. 

With  the  Bureau  of  Statistics,  Washington,  D.C.: 

"Quarterly  Report  of    the    Bureau  of   Statistics."     No.    1. 
1883-84! 

"  Statistical  Abstract  of  the  Reports  of  the  United  States." 
1883.     Sixth  number. 

^^Annual  Report  of  the  Chief  of  the  Bureau  of  Statistics  for  the 
fiscal  year  ending  June  30th,  1883." 

The  following  exchanges  are  regularly  received  and   on   file  at 
the  rooms  of  the  Society : 


ADDITIONS  TO   THE   LIBBABT. 

AMSBICAH. 

American  Chemical  Joamal. 

American  Gas  Light  Jonrnal. 

American  Journal  of  Pharmacy. 

American  Manofactorer  and  Iron  World. 

American  Druggist. 

Annals  of  the  New  York  Academy  of  Sciences. 

Anthony's  Photographic  Bulletin. 

Chemical  RevieV. 

Deutsch-Amerikanische  Apotheker-Zeitung. 

Engineering  and  Mimng  Journal. 

Journal  of  the  Franklin  Institute. 

Manufacturer  and  Builder. 

Manufacturer's  Review  and  Industrial  Record. 

New  York  Medical  JoumaL 

Oil,  Paint  and  Drug  Reporter. 

Popular  Science  Monthly. 

Proceedings  of  the  Academy  of  Sciences  of  Philadelphia. 

School  of  Mines  Quarterly. 

Transactions  of  the  American  Society  of  Engineers. 

Transactions  of  the  New  York  Academy  of  Sciences. 

Textile  Colorist. 

ENGLISH. 

Chemical  News, 

Chemical  Review. 

Engineering. 

Journal  of  the  Chemical  Society. 

Journal  of  the  Society  of  Arts. 

Pharmaceutical  Journal  and  Transactions. 

FRENCH. 

Annales  des  Mines. 

Moniteur  des  Produits  Chimique  et  de  la  Droguerie. 

Moniteur  de  la  Teinture. 

Repertoire  de  Pharmacie  et  Journal  de  Chimie  Medicale. 

GERMAN. 

Berichte  der  Deutschen  Chemischen  Gesellschaft. 

Bierbrauer. 

Deutsche  Gerber  Zeitung. 

Oesterreichlsche  Zeitschrif t  fur  Berg-umd  Huettenwesen. 


6  ADDITIONS  TO  THB   LIBRABT. 

Polytechnisches  Notiz-Blatt. 
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A  FLASfflNG  TEST  FOR  GUNPOWDER. 

Chas.  E.  Munboe,  S.  B.  (Harv.) 

Among  the  methods  m  use  for  the  determination  of  the  condi- 
tion and  quality  of  gunpowder,  is  the  '*  flashing  test."  According 
to  the  Ordnance  Instructions  XT.  S.  Ndvf/y  pg.  845,  "  about  eight 
drams  of  powder  are  poured  on  a  glass  plate  so  as  to  form  a  coni- 
cal heap,  and  '  flashed '  by  applying  a  hot  iron  ;  no  residuum  should 
be  left  and  only  a  few  smoke  marks  should  be  seen  on  the  plate." 
Capt.  Smith,  R.  A,  in  his  Handbook  of  the  Manufacture  and  Proof 
of  Gunpowder,  pg,  83,  proceeds  in  the  same  way,  but  he  places  the 
powder  in  a  thimble-shaped,  copper  cylinder  ''which  is  then 
inverted  on  the  flashing  plate.  This  provides  for  the  particles 
being  arranged  in  pretty  nearly  the  same  way  each  time,  which  is 
an  all-important  point  in  flashing.  The  decomposition  of  the 
powder  will  be  more  thorough  if  it  be  thrown  together  in  a  coni- 
cal heap,  than  if  it  be  spread  out  in  a  thin  layer  on  the  plate, 
hence,  for  comparison  of  different  powders,  they  should  be  placed 
on  the  plates  as  nearly  as  possible  under  the  same  conditions. 

If  the  powder  has  been  thoroughly  and  effectually  incorporated 
the  small  charge  placed  on  the  plate  will '  flash '  or  puff  off  when 
touched  with  a  hot  iron,  leaving  only  smoke  marks  on  the  plate. 
A  badly  incorporated  powder  will,  on  t]ie  other  hand,  leave  specks 
of  undecomposed  saltpetre  and  sulphur,  and  will  therefore  give  a 
dirty  residue.  But  the  'flashing'  test,  though  apparently  most 
simple,  is  one  which,  like  the  examination  by  eye  and  hand,  requires 
experience  to  enable  the  observer  to  form  an  accurate  judgment. 
Though  a  very  badly  incorporated  powder  could  be  detected  at 
once,  it  is  by  no  means  easy  to  judge  between  two  powders,  both 
tolerably  good,  as  to  which  has  undergone  the  most  thorough  in- 
corporation. Flashing  should  therefore  be  constantly  practised 
with  all  classes  of  powders,  and  it  is  useful  to  keep  some  samples 
of  bad  powders  to  flash  occasionally  for  comparison.  Powder 
which  has  once  been  subjected  to  and  injured  by  damp  will  be 
found  to  flash  very  badly,  no  matter  how  carefully  its  incorpora- 
tion may  have  been  performed.  This  arises  from  a  partial  solution 
of  the  saltpetre  having  taken  place,  causing  a  consequent  disturb- 
ance of  the  incorporation." 

Comdr.  J.  D.  Marvin,  XJ.  S.  N.,  in  his  Obfects  and  Resources  of 
the NavalJExperimental  Battery ypg.  18  repeats  the  above  directions 
and  suggests  weighing  the  plate  on  which  the  flash  has  been  made, 
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baty  as  he  provides  no  means  to  prevent  the  absorption  of  moisture 
and  oxygen  and  the  escape  of  the  hydrogen  and  ammonium  sul- 
phides, the  method  is  of  no  value. 

In  the  Comptes  JRendua  78,  1138  ;  1874,  Col.  Chabrier  proposes, 
what  he  terms  a  pyroyraphic  method  for  the  examination  of  gun- 
powder and  a  detailed  account  is  given  in  the  Hevue  d*  ArtiUerie 
4,  396  ;  1874,  of  its  application  by  the  Comiti  de  L^ ArtiUerie  in 
determining  the  relative  value  of  wheel  mills,  stamp  mills  and 
moulins  d  tonneaux  in  effecting  incorporation  and  of  the  length  of 
time  necessary  in  each  case  to  produce  the  desired  result. 

This  method  consist  in  flashing  the  powder  on  sheets  of  paper, 
colered  blue  with  iodide  starch.  Sheets  of  uniform  tint,  0.30  meter 
long  by  0.15  meters  wide,  are  dampened  and  placed  on  a  plate  of 
glass  of  the  same  size.  A  half  gram  of  powder  is  then  trailed  on 
the  paper,  following  the  longer  axis.  It' is  flashed  by  a  red  hot,  iron 
wire  and  it  is  found  that  the  centre  of  the  blue  paper  is  bleached, 
while  black  spots  and  streaks  appear  on  the  white  ground  and 
white  spots  on  the  blue  ground.  The  size  and  shape  of  the  bleached 
space  and  the  number  and  arrangement  of  the  spots  and  streaks 
are  determined  by  the  character  and  amount  of  the  powder  used. 
CoL  Chabrier  does  not  give  the  rationale  of  his  process  but  it  is  to 
be  inferred  from  the  fact  that  he  styles  these  results  pyroyraphic 
images,  that  he  believes  the  bleaching  to  be  due  to  the  heat  evolved 
by  the  combustion.  The  well  known  experiment  of  the  bleaching 
of  starch  paste,  colored  blue  with  iodine,  by  heating  in  a  test  tube, 
is  an  example  of  the  same  kind. 

This  process  is  an  advance  upon  the  older  one  but  in  applying  it 
some  years  ago  I  found  it  difficult  to  prepare  papers  of  the  same 
degree  of  blueness  and  that  the  evanescent  character  of  the  color 
made  it  difficult  to  preserve  the  test  papers  intact  for  any  consider* 
abe  length  of  time  ;  so,  as  before,  we  must  either  practice  the  method 
continually  or  else  flash  powders,  which  we  have  kept  as  standards 
for  comparison,  with  each  set  of  tests  we  make,  in  order  to  arrive 
at  any  good  results.  Or,  finally,  we  may  photograph  the  test  papers, 
but  this  involves  considerable  labor  and  the  loss  of  the  color. 

Since  the  flashing  test  is  the  simplest,  readiest,  and  in  the  hands 
of  an  expert,  the  best  test  for  the  incorporation  of  powder,  and, 
since  it  also  fairly  indicates  the  amount  of  deterioration  which  a 
powder  has  undergone  during  transportation  and  storage,  it  has 
seemed  to  me  desirable  to  seek  some  method  by  which  the  record 
could  be  made  permanent.     Such  a  record  could  then  be  filed  at 
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the  factory  with  the  other  data  concerning  a  given  powder,  or,  in 
the  case  of  the  Goyernment,  they  could  be  inclosed  with  the  quar- 
terly returns  of  the  inspecting  officers  at  distant  stations,  to  be  ex- 
amined by  some  expert  in  the  Bureau.  Specimens  of  the  tests  of 
standard  powders  conld  also  be  furnished  inspecting  officers,  to 
guide  them  in  the  interpretation  of  the  results  of  their  tests,  and 
finally,  a  sample  of  the  required  test  might  be  attached  to  the  speci- 
fications for  a  gunpowder  to  be  purchased. 

After  some  •search  I  believe  that  I  have  secured  such  a  perma- 
nent record,  by  employing  a  paper  colored  with  Tumbull's  Blue, 
upon  which  to  make  my  flash.  This  paper  is  the  same  as  that  used 
in  the  "  Blue  Print  Process  "  of  photography,  and  is  easily  procured 
in  commerce.  The  use  of  the  paper  was  suggested  by  the  following 
facts.  When  gunpowder  burns,  the  reaction  which  takes  place  may, 
according  to  Debus,  iVoc.  U.  8.  NavoU  Institute^  9, 76,  1883,  be  i-ep- 
resented  by  the  reaction  16  ENO3  +  ^^^  +  5S—  SE,  CO3  + 
6K,SO^  +  9  CO,  +  CO  X  8  N,. 

Since,  however,  in  ordinary  gun  powders  there  is  more  carbon 
and  sulphur  than  is  required  by  the  above  equation,  secondary,  en- 
dothermio  reactions  take  place,  which  may  be  combined  and  repre- 
sented as  follows:  3K,  SO^  +  2K,  COg  +  7C  +  7S  — 6K,  S,  + 
9CO,. 

Further,  on  exposure  to  the  air,  the  polysulphides  formed  are 
oxidized  to  thiosulphates.  I  have  observed  that,  in  my  experi- 
ments, the  characteristic  smell  of  the  latter  was  most  noticeable 
when  the  powder  was  badly  incorporated. 

It  is  well  known  that  solutions  of  the  alkalies  and  the  alkaline 
carbonates  decompose  Tumbull's  Blue  and  thereby  destroy  its 
color.  Advantage  has  been  taken  of  this  reaction  to  increase  the 
distinctness  of  '^  Blue  Prints,''  or  to  make  such  additions  to  them 
or  alterations  in  them  as  desired.  With  this  I  exhibit  a  specimen 
of  the  blue  paper,  upon  which  one  of  the  above  reactions  is  writ- 
ten by  the  aid  of  a  solution  of  potassiimi  carbonate.  The  alkaline 
sulphides  and  thiosulphates  also  act  upon  the  blue  paper,  but  with 
less  intensity  and  with  the  partial  production  of  a  yellow  color. 
By  flashing  gunpowder  then,  upon  such  paper,  yellow  and  white 
spots  will  be  formed  through  the  action  of  the  substances  formed 
by  the  reaction. 

The  test  is  made  as  follows:  Pieces  of  the  paper,  from  15  to  20 
centimetres  square,  are  dampened'and  placed  on  a  sheet  of  glass  or 
copper.  A  truncated  leaden  cone  3  centimetres  in  capacity  is  closed 
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with  the  iinger  at  the  smaller  end,  filled  evenly  with  powder  and 
inverted  on  the  paper.  The  result  is  a  conical  heap.  The  heap  is 
immediately  fired,  either  by  a  hot  iron  or  copper  wire,  or,  as  in  my 
experiments,  by  a  fina  platinum  wire,  heated  to  incandescence  by 
an  electric  current.  The  paper  is  exposed  to  the  action  of  the  resi- 
due for  thirty  seconds  and  then  immediately  placed  under  the 
spigot  and  washed  with  running  water.  When  pulverized  gun- 
powder cake  is  used  it  will7)e  found  that  the  space  described  by  the 
base  of  the  cone,  has  been  blackened  and  partially  bleached  by  the 
dampened  layers  of  powder  in  contact  with  it;  that  about  this  space 
are  black  smutches  and  streaks,  and  that  the  whole  surface  of  the 
paper  is  marked  by  white  and  yellow  dots.  Where  the  powder  is 
badly  incorporated  the  spots  are  coarse,  and  irregular  in  shape  and 
distribution;  where  the  incorporation  is  complete,  the  spots  are  fine 
and  quite  uniformly  distributed  over  the  surface  so  that  the  paper 
appears  but  of  a  paler  blue,  with  occasional  spots  and  few 
streaks. 

With  this,  I  forward  specimens  of  tests  made  with  powdered 
^'mill  cake."  All  of  the  specimens  belong  to  the  same  *' charge,'' 
but  the  first  was  drawn  after  the  mill  had  been  running  four  hours; 
the  second,  at  the  end  of  eight  hours;  the  third,  after  twelve  hours; 
and  the  fourth,  after  sixteen  hours.  The  latter  is  known  as  the 
'*  finished  composition."  This  length  of  running  is  rather  unusual, 
but  the  charge  used  at  the  mills  is  greater  than  common.  The  tests 
exhibited  were  made  October  19,  1883.  I  have  yet  others  made 
April  26, 1883,  which  are  to-day  apparently  as  fresh  and  distinct  as 
when  made.  It  is  believed  that  the  papers  show  what  is  described 
above.  That  importance  is  given,  in  interpreting  the  results,  to 
uniformity  of  the  bleaching  and  in  the  arrangement  of  the  spots, 
depends  upon  the  fact  that  gunpowder  is  a  mechanical  mixture, 
and,  therefore,  that  the  regularity  of  tlie  combustion  and  the  uni- 
formity of  the  accompanying  reactions  must  depend  upon  the  fine- 
ness of  the  ingredients  and  the  intimacy  and  uniformity  of  the 
mixture.  If  the  ingredients  are  coarse,  and  the  mixture  imper- 
fect, the  combustion  will  go  on  slowly  and  irregularly,  and  the 
resulting  globules  of  residue  will  be  of  considerable  size  and  be 
deposited  near  the  centre  of  action.  If  the  incorporation  is  com- 
plete, the  reaction  will  take  place  nearly  simultaneously  throughout 
the  whole  mass,  and  the  globules  will  be,  as  a  rule,  quite  small 
and  projected  to  some  distance.  This  interpretation  is  for  mealed 
powders  having   the  same  formula.     I  have  not  yet  been  able, 
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personally,   to  extend  my  experiments  to  granulated  powders  or 

powders  of  varying  proportions  and  ingredients,  but  I  believe  that 

this  test  will  form  a  useful  method  for  the  study  of  these  pow- 
ders. 

In  order  that  the  indications  may  be  interpreted  aright,  it  is 
necessary  that  the  conditions,  under  which  the  experiments  are 
made,  shall  be  as  nearly  uniform  as  possible,  and  the  first  of  these 
is  that  the  color  of  the  test  paper  should  be  in  all  cases  as  nearly 
as  possible  of  the  same  depth.  The  paper  may  be  purchased  in  an 
emergency  but  it  varies  among  manufacturers  owing  to  the  many 
different  formulas  according  to  which  it  is  made.  Among  these  I 
have  selected  that  issued  by  the  Penn.  R.  R.  Co.  for  use  among  its 
operatives. 

^*  Take  10  oz.  (288.5  c.  c.)  of  clean  water  and  put  in  an  opaque 
bottle,  add  1^  oz.  (35.  44  grms),  of  Red  Prussiate  of  Potash,  allow 
this  to  dissolve.  In  a  second  vessel  containing  6  oz.  (170.  1  c.  c.) 
of  water  put  2^  oz.  (70.  88  grms),  of  Ammonio-citrate  of  Iron,  al- 
lowing this  also  to  dissolve.  Add  the  second  liquid  to  the  first  and 
shake  thoroughly.  Keep  closely  stoppered  and  not  exposed  to 
light." 

'^  In  a  room,  from  which  daylight  is  excluded,  but  where  lamp 
or  gas  light  may  be  used,  the  paper  to  be  printed  on,  is  laid  on  a 
table,  and  the  fluid  applied  with  a  c/ean  sponge.  Care  should  be 
taken  to  apply  the  fluid  as  evenly  as  possible,  and  every  part  of 
one  side  should  be  gone  over.  For  that  reason  it  would  be  well  to 
sponge  the  paper,  first  in  one  direction,  and  afterwards  crosswise  to 
the  first.  When  a  sheet  is  sensitized  it  is  put  away  in  a  drawer  to 
dry,  but  never  place  one  sheet  on  the  top  of  another  before  they 
are  dry  ;  afterward  it  makes  no  difference.  Sensitized  paper  may 
be  kept  in  a  drawer  for  a  week  or  more,  without  injuring  its  sensi- 
tive quality." 

*^  In  using  the  fluid,  care  should  be  taken  to  pour  out  no  more 
than  is  needed  for  the  time,  as  it  would  be  apt  to  spoil  the  fluid  in 
the  bottle  if  any  fluid  which  had  been  used,  was  poured  back  again. 
For  the  same  reason  the  saucer  into  which  the  fluid  is  poured,  and 
the  sponge  with  which  it  is  applied,  should  be  washed  out  imme- 
diately after  using  and  also  before  using." 

For  the  purposes  of  this  test  for  gunpowder  the  dry  sheets  are 
now  exposed  to  strong  sunlight  for  four  or  five  hours.  When 
about  to  use,  immerse  in  running  water  for  five  minutes,  lay  on  the 
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plate  of  glass  and  remove  the  excess  of  moisture  by  aid  of  filter 
paper  or  a  blotter.  The  paper  must  be  thoroughly  moistened  but 
without  *'  standing"  moisture. 

Since  writing  the  above  I  have  received  from  Lt.  Commander 
W.  M.  Folger,  XT.  S.  N.,  commanding  the  Naval  Experimental  Bat- 
tery, the  following  statement  concerning  the  testing  of  a  granulated 
powder  by  this  method. 

^'  In  firing  a  sample  of  experimental  powder  lately,  I  had  reason 
to  believe,  from  its  performance  in  the  gun,  (calibre  6''),  that  the 
powder  was  badly  incorporated.  Tested  in  the  manner  you  sug- 
gested with  Tumbull's  paper  and  following  all  your  directions,  in- 
dications were  furnished  which  (when  compared  with  results  ob- 
tained with  a  normal  sample  of  approved  powder)  verified  most  de- 
finitely the  value  of  the  method  you  suggest." 
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SPONTANEOUS  DECOMPOSITION  OF  EXPLOSIVE  GEL- 

ATINE. 
Chables  E.  Mvnboe,  S.  B.  (Haby.) 
Several  instanoes  of  the  decomposition  of  explosive  gelatine  on 
keeping  or  after  long  exposure  to  moderate  temperatures,  have 
been  reported,  but  I  have  yet  met  with  but  one  of  these  cases  in 
which  the  products  of  the  decomposition  have  been  stated.  Gen. 
H.  L.  Abbot,  in  a  prefatory  note  to  Addendum  I,  Report  on  Sub- 
marine Mines,  states  that ''  all  the  samples  of  the  explosive  gelatine 
remaining  on  hand  after  the  trials  detailed  in  the  Report,  have  un- 
dergone spontaneous  decomposition,  separating  into  cellulose  and 
free  nitro-glycerine  with  the  copious  evolutions  of  nitrous  fumes. 
This  change  occurred  during  the  winter  and  spring  of  the  cuiTent 
year  (1881-1882),  and  was  not  caused  by  any  exposure  to  high  tem- 
peratures while  in  store." 

A  case  of  spontaneous  decomposition  of  a  small  amount  stored 
freely  exposed  to  the  air,  in  a  room  of  fairly  even  temperature  and  ^ 
dryness,  has  occurred  under  my  own  observation.     The  camphor- 
ated explosive  gelatine  was  wrapped  in  paraffine  paper,  and  then  in 
light  brown  Manilla  paper,  and  laid  on  the  shelf.     After  something 
more  than  one  year's  exposure  it  was  found,  in  the  early  winter, 
to  be  giving  off  nitrous  fumes  (which  had  stained  and  attacked  the 
wrapping  paper),  and  to  have  shrunk  considerably  in  volume,  while 
the  outside  of  the  paper  was  covered  with  congeries  of  fine  crystals. 
The  odor  of  camphor  was  still  quite  strong.     The  mass  was  imme- 
diately put  into  a  vessel  of  water.    It  was  found  to^be  friable,  and, 
after   a  short  immersion,  disintegrated.     The  camphor  odor  soon 
disappeared,  and  the  water  became  of  a  straw  color,  gave  a  strong 
acid  reaction,  and  showed  traces  of  nitrous  acid,  but  no  nitric  acid. 
On  evaporation  of  the  filtered  liquid,  oxalic  acid  crystallized  out  in 
quantity,  and  on  evaporation  of  the  "  mother  liquor "  on  the  water 
bath,  a  sugar-like  mass  was  obtained,  which  gave  the  glucose  reac- 
tion with  Fehling's  solution.    The  parafiine  was  regained  unchanged, 
and  the  paper  was  recovered,  but  in  a  flocculent  condition,  and  with 
the  color  bleached  from  the  brown.     Careful  search  failed  to  reveal 
the  presence  of  glycerine,  nitro-glycerine,  or  gun-cotton.     The  cel- 
lulose from  the  gun-cotton  could  not  well  be  detected  (if  it  existed) 
in  the  presence  of  so  much  flocculent  cellulose  from  the  paper.     In 
reporting  these  observations  I  am  not  unmindful  of  the  fact  that 
some  changes  may  have  taken  place  during  immersion,  but  it  can 
easily  be  understood  why  I  prefen*ed  it  in  that  position. 
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The  results  obtained  by  de  Liica  in  his  ^'  Researches  on  the  Spon- 
taneous Decomposition  of   Gun-Cotton,"  Comptes  Mendus  69,487, 

S^t,  12,  1847,  are  interesting  in  this  connection.  Gun-cotton  de- 
composes most  rapidly  when  heated  to  50°  on  a  water  bath, 
next  by  direct  sunlight,  more  slowly  by  diffused  light,  and  very  slowly 

in  darkness.  The  gun-cotton  first  shrinks  to  one- tenth  of  its  original 
volume,  next  it  begins  to  become  gum-like  and  sticky,  then  it  swells  ; 
during  all  these  phases  it  gives  off  nitrous  fumes,  but  especially 
during  the  last.  For  the  fourth  phase  the  gas  ceases  to  be  evolved, 
and  the  mass  becomes  brittle,  and  of  a  light  color  like  sugar.  The 
products  are  nitrons  compounds,  with  formic  and  acetic  acids  in  the 
state  of  a  gas,  and  an  amorphous,  porous,  sugar-like  body,  almost 
entirely  soluble  in  water,  and  containing  an  abundance  of  glucose, 
gummy  matter,  oxalic  acid,  a  small  quantity  of  formic  acid,  and  a 
new  acid  of  which  he  obtained  the  lead  and  silver  salts  for  later 
examination.  From  100  grains  of  gun-cotton  he  obtained  about  14 
grains  of  glucose. 

In  discussing  the  stability  of  nitro-glyoerine  (which  is  the  other 
component  of  explosive  gelatine),  A.  Brull,  in  EttUles  sur  la  Nitro- 
glycirine  et  la  Dynamite^  Jig,  26,  1876,  says:  " Nitro-glycerine 
which  retains  traces  of  acid  is  not  stable.  In  general  the  decompo- 
sition is  extremely  slow  and  tranquil.  It  disengages  at  first  nitrous 
fumes,  and  the  liquid  takes  a  greenish  color ;  then  it  generates  nitro- 
gen protoxide,  carbon  dioxide  and  crystals  of  oxalic  acid,  and  after 
some  months  the  entire  mass  is  found  to  be  converted  into  a  green- 
ish, gelatinous  mass,  composed  of  oxalic  acid,  water,  and  ammonia. 
Sometimes,  if  the  temperature  is  quite  high— if  for  example,  the 
nitro-glycerine  is  heated  by  the  sun,  the  decomposition  is  more 
active.     Very  rarely  it  causes  an  explosion.^' 

The  source  of  difficulty,  then,  seems  to  be  in  the  presence  of  free 
acid,  and  this  will  probably  be  found  in  the  gun-cotton  used,  for  it 
is  difficult  to  purify  soluble  gun-cotton  completely. 
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BENZUREIDE. 
Bt  Albebt  R.  Leeds. 

In  the  Ann.  Chem.  Pharm.,  vol.  161,  p.  192,  Schiflf  describes  the 
products  obtained  by  the  action  of  Benzaldehyde  on  Urea.  I  ha^ e 
had  occasion  to  repeat  this  work,  and  have  obtained  the  following 
results. 

Two  molecules  of  urea  were  dissolved  in  alcohol  and  added  to 
one  molecule  of  benzaldehyde.  Sufficient  alcohol  wa^  added  to 
dissolve  the  urea  in  the  cold,  and  the  flask  containing  the  solution 
was  allowed  to  stand,  loosely  plugged  with  cotton  wool,  for  several 
weeks.  Minute,  crystalline  needles  were  slowly  deposited.  They 
were  purified  by  washing  with  ether  and  dried  over  sulphuric  acid. 
They  yielded  on  analysis  C  52.04  p.  ct.  and  H  5.85  p.  ct.  (theoreti- 
cal C  51.92  p.  ct.,H  5.77  p.  ct.),and  proved  to  be  the  Benzodiurelde 
of  Scbiff  . 

CO 

\NH  ) 

CO 

\NH, 

Urea  and  benzaldehyde,  dissolved  in  alcohol  in  the  cold,  were 
added  together  in  the  proportion  of  three  molecules  of  urea  and 
two  molecules  of  benzaldehyde.  The  solution  was  heated  in  a 
flask  connected  with  a  return  cooler  for  a  number  of  days  upon  a 
water  bath.  Most  of  the  alcohol  was  finally  expelled,  when  the 
compound  crystallized  out  in  very  brilliant,  white  needles.  After 
purification  by  washing  with  ether  they  gave,  on  analysis,  the 
formula  of  dibenzotriurelde,  C  66.46  p.  ct.,  H  6.00  p.  ct.  (theoreti- 
cal C  56.66  p.  ct.,  H  6.88  p.  ct.,  or 
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Deeming  it  probable  that  the  simplest  form  of  combination 
between  urea  and  benzaldehyde  or  benzurelde  might  be  f oand  by 
varying  the  conditions  of  the  reaction,  the  experiment  was  tried 
of  introducing  the  two  substances,  dissolved  in  absolute  alcohol  and 
in*  molecular  proportions,  into  a  sealed  tube.  This  was  heated  for 
48  hours  at  a  temperature  of  05°,  at  the  expiration  of  which  time 
an  abundant  porcelain-like,  white  deposit  had  formed.  No  pres- 
sure was  noted  on  opening  the  tube.  Its  contents,  after  purifica- 
tion, were  found  to  consist  of  fine,  white,  crystalline  needles.  On 
analysis  they  gave  C  56.56  p.  ct.  and  H  6.18  p.  ct.,  showing  that 
the  substance  thus  formed  was  not  benznrelde  but  dibenzotriurelde. 
It  does  not  melt,  but  begins  to  decompose  and  give  off  a  crystalline 
sublimate  at  200°. 

The  dibenzotriurelde  was  described  by  Schiff  as  a  compact, 
crystalline  mass,  in  which  no  especial  form  could  be  recognized, 
and  for  which  he  gives  no  melting  point  or  analysis. 
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ATOMATION  (2d  PAPER).  ATOMATION  OF  OXYGEN 
AT  ELEVATED  TEMPERATURES,  AND  THE  PRODUC- 
TION OF  HYDROGEN  PEROXIDE  AND  AMMONIUM 
NITRITE,  AND  THE  NON-ISOLATION  OF  OZONE,  IN 
THE  BURNING  OF  PURIFIED  HYDROGEN  AND  HY- 
DROCARBONS, IN  PURIFIED  AIR. 

By  AiiBEBT  R.  Leeds. 

It  has  heretofore  been  established,  by  the  fact  of  the  conversion 
of  carbon  monoxide  into  dioxide  during  the  slow  oxidation  of  phos- 
phoras,  that  the  formation  of  ozone,  liydrogen  peroxide  and  am- 
monium nitrite,  in  the  course  of  this  eremacausis,  is  preceded  by 
the  resolution  of  the  oxygen  molecule  into  its  constituent  atoms. 
The  converse  of  this  proposition,  viz. :  That  when  oxidation  occurs 
with  the  contemporaneous  formation  of  the  three  products  enu- 
merated, this  oxidation  has  been  preceded  by  the  production  of 
atomic  oxygen,  has  not  as  yet  been  satisfactorily  established,  and 
awaits  experimental  proof. 

The  object  of  this  second  paper  is  to  present  the  conflicting  tes- 
timony as  to  whether  these  three  bodies  are  formed  during  the 
rapid  combustion  of  hydrogenous  substances,  and  the  results  of  a 
new  experimental  inquiry. 

According  to  SchSnbein,  the  formation  of  ozone  occurred  in  all 
cases  of  slow  oxidation  in  presence  of  atmospheric  air.  Moreover, 
that  when  readily  oxidizable  metals,  like  zinc  and  iron,  were  agi- 
tated in  contact  with  air  and  water,  hydrogen  peroxide  was  formed. 
Also,  that  ozone,  in  presence  of  air  and  moisture,  would  generate 
ammonium  nitrite. 

This  last  statement,  after  long  controversy,  has  been  satisfac- 
torily disproven  by  Carius.*  Satisfactorily,  because  Berthelotf 
working  independently  and  at  a  later  period,  has  entirely  confirmed 
the  results  obtained  by  Carius.  It  has  thus  been  established 
beyond  reasonable  doubt,  that  ozone  in  presence  of  moist  atmos- 
pheric air  or  moist  nitrogen  will  generate  neither  ammonium 
nitrite  or  nitrate. 

At  the  same  time  it  is  no  less  certain  that  in  the  slow  oxidation 
of  phosphorus,  the  contemporaneous  formation  of  ammonium  nitrite, 
ozone  and  hydrogen  peroxide  takes  place.  And  whilst  the  ob- 
servations of  Scbonbein  and  others,  as  to  the  occurrence  of  the  same 

*AnD.  der  Chem.  CLXXIY,  81. 
tCompt  Bend.  LXXXIY,  61. 
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phenomena  in  the  course  of  the  slow  oxidation  of  metals,  have  not 
been  reinvestigated  with  the  same  minuteness  as  the  oxidation  of 
phosphorus,  yet  it  is  eminently  probable  that  the  correctness  of  his 
labors  in  these  particulars  will  be  eventually  vindicated.  In  this 
connection,  |the  recent  controversy  and  final  establishment  of  the 
fact  of  the  production  of*  both  hydrogen  peroxide  and  ammonium 
nitrite,  when  the  hydrogen  in  palladium  hydrogen  undergoes  slow 
oxidation  in  presence  of  air  and  moisture  is  very  instructive. 

After  the  researches  of  Marignac,  Andrews,  Soret,  Brodie  and 
others,  had  elucidated  the  true  nature  of  ozone,  a  very  different 
interpretation  was  put  upon  many  of  the  experimental  results 
obtained  by  Sch5nbein,  from  that  put  forth  by  their  original 
observer.  Instead  of  regarding,  as  Schdnbein  did,  ozone  or  the 
fictitious  antozone,  as  the  starting  point  in  certain  sequences  of 
phenomena,  the  hypothesis  was  advanced  in  various  quarters,  that 
the  real  starting  point  was  an  initial  change  in  the  oxygen  mole- 
cule, necessarily  antecedent  to  all  the  observed  phenomena. 

In  any  new  investigation  of  this  topic  it  is  but  just  to  previous 
observers  to  rehearse  the  history  of  their  labors,  and  in  so  doing 
the  difficulties  encountered  are  of  two  kinds  :  1st.  To  ascertain  in 
regard  to  particular  experiments  whether  the  reactions  noted  were 
in  realitv  due  to  their  ascribed  causes.  2d.  To  restate  the  thoreti- 
cal  explanation  of  these  phenomena  in  the  light  of  the  present 
universally  received  doctrines  concerning  the  true  nature  of  ozone. 

One  of  the  earliest  observations,  relating  to  the  subject  matter  of 
the  present  paper,  was  that  contained  in  a  brief  communication 
made  to  the  Lyceum  of  Natural  History  of  New  York  in  1869,  by 
Loew.*  His  experiment  was  of  a  very  simple  nature.  He  blew  a 
strong  current  of  air  through  a  fine  tube  into  the  flame  of  a  Bun- 
sen's  burner,  and  collected  the  air  in  a  beaker  glass  or  balloon.  He 
stated  that  in  the  course  of  a  few  seconds,  sufficient  ozone  could  be 
collected  in  this  manner  to  be  identified  by  its  intense  odor  and  the 
common  tests. 

Subsequently,  a  large  apparatus  containing  many  jets  and 
burners,  was  patented  by  Loew  and  applied  to  the  mellowing  of 
whiskies  by  means  of  the  **  ozone  "  thus  formed.f 

The  production  of  ozone  in  the  mianner  described,  was  imme- 
diately denied  by  Boeke,  who  substituted  a  blast  of  oxygen  for  the 

*Chem.  News.  XXII.  18. 

t Wagner's  Jahreab.  1874,  p.  404;  Dingl.  polyt.  Jour.  COXIII,  306. 
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air  expired  from  the  longs,  and  obtained  from  the  gaseoos  products 
die  reactions  and  odor  of  a  compound  of  nitrogen  and  oxygen.* 

B5ttger  likewise  denied  the  accuracy  of  Loew's  results,  but  upon 
altogether  different  grounds.f  He  detected  no  ozone  in  air  blown 
through  the  flame  of  a  Bunsen  burner,  but  ammonium  carbonate 
(which  he  regarded  as  a  regular  constituent  of  air  expired  from  the 
lungs),  and  hydrogen  peroxide.  In  reply  to  these  criticisms  Loew 
repeated  his  experiments,  using  instead  of  expired  air,  a  bellows  and 
a  large  Bunsen  burner,  and  stated  that  in  this  manner  he  filled,  in  a 
short  time,  a  large  room  with  the  peculiar  odor  due  to  ozone,  while 
delicate  tests  failed  to  detect  any  peroxide  of  hydrogen  or  ammo- 
nium carbonate. 

Similar  experiments  were  performed  by  Than.^  This  observer 
aspirated  the  products  of  combustion  from  the  lower  edge  of  the 
flame  of  a  Bunsen  burner  through  an  acidulated  solution  of  potas- 
sium iodide  and  starch.  A  blue  coloration  was  speedily  produced, 
the  air  in  the  wash-bottle  smelling  distinctly  of  ozone.  When  pure 
water  was  used  as  an  absorbing  solution  and  subsequently  tested 
with  potassium  iodide  and  starch,  no  blue  color  was  developed. 
From  this  negative  result  the  absence  of  ammonium  nitrite  was  in- 
ferred, and  from  the  previous  affirmative  result  the  presence  of 
ozone.  But  the  formation  of  ammonium  nitrite  as  a  product  of 
combustion  of  hydrogen  has  since  that  time  been  established  be- 
yond doubt,  whilst  the  reactions  for  ozone  obtained  by  Than  per- 
mit of  other  explanations. 

Similar  objections  apply  to  the  experiments  performed  by  Struve 
(1871),§  who  endeavored  to  prove  that  ozone,  hydrogen  peroxide, 
and  ammonium  nitrite  are  all  present  in  the  products  of  combus- 
tion of  hydrogen.  The  gas  was  burned  beneath  a  long  drawn-out 
funnel,  and  tests  were  made  for  ozone  at  the  upper  end  of  the 
funnel,  whilst  the  water  condensed  on  its  sides  was  collected  and 
examined  for  hydrogen  peroxide  and  ammonium  nitrite. 
In  PoggendorfTs  Annalen  for  1872  (p.  480),  a  summary  is  given  of 
the  results  obtained  by  P^ncus  upon  the  formation  of  ozone,  wlien 
thoroughly  purified  hydrogen  gas  was  burned  in  atmospheric  air. 
The  gas  was  burnt  with  the  smallest  possible  lens-shaped  flame 
from  a  metal  jet.    According  to  Pincus,  when  a  cold  and  clean 

*Chem.  News,  XXn,  24. 
fChem.  Centr.  1870,  p.  161. 
tJ.  pr.  Ohem.  [2]  I,  415. 
gZeitsch.  anal.  Chem,  X,  292. 
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beaker  glass  was  held  oyer  the  flame  the  contents  of  the  beaker 
possessed  as  powerful  an  odor  of  ozone  as  the  interior  of  a  charged 
Leyden  jar.  When  pure  oxygen  was  substituted  for  atmospheric 
air  in  a  properly  constructed  apparatus,  the  same  phenomena 
occurred,  showing  that  the  nitrogen  of  the  air  was  not  essential  to 
its  development. 

The  merit  of  having  established,  by  rigorous  experimental  proof, 
the  formation  of  ammonium  nitrite  by  the  burning  of  hydrogen 
thoroughly  purified  in  thoroughly  purified  air,  is  due  to  Zoeller  and 
Grete.f  In  their  apparatus  the  air  and  hydrogen  were  purified  by 
passage  through  potassium  permanganate,  potash,  sulphuric  acid, 
and  Nessler's  reagent,  and  the  absence  of  both  nitrous  acid  and 
ammonia  in  the  gases  piior  to  combustion,  most  carefully  demon- 
strated. The  hydrogen  was  burnt  in  a  jet  3  to  4  m.m.  high  issuing 
from  a  platinum  blowpipe  tip.  The  ammonia  formed  by  combus- 
tion was  converted  into  ammonio-platinum  chloride,  the  nitrous 
acid  was  identified  by  diamido-benzole  and  other  tests.  Nitric  acid 
was  sought  for,  but  no  reaction  for  it  was  obtained.  The  authors 
make  no  mention  of  either  ozone  or  hydrogen  peroxide. 

In  entering  upon  the  present  investigation  of  this  difiicult  topic, 
it  was  with  the  hope  of  constructing  an  apparatus  in  which,  by  the 
use  of  completely  purified  gases,  and  the  elimination  of  all  surfaces 
of  contact  with  organic  bodies,  it  would  be  possible  to  decide 
whether  at  one  and  the  same  time,  ozone,  hydrogen  peroxide,  and 
ammonium  nitrite  (and  possibly  nitrate)  were  formed  in  process  of 
combustion  of  hydrogenous  substances. 

The  apparatus  employed  is  figured  in  the  accompanying  cut. 
The  combustion  chamber  A  consists  of  a  tall  glass  cylinder  80  cm. 
in  height  and  6  cm.  in  diameter,  with  a  globular  enlargement.  At 
the  bottom  it  connects,  by  a  tube  passing  through  a  stopper  of 
ground  glass,  with  the  receiving  vessel  G.  This  vessel  communi- 
cated with  the  bottle  H,  whose  stopper  K  is  provided  with  a 
platinum  hook  fused  in  to  its  lowest  part.  H  communicates  with 
the  wash-flasks  M  and  N,  by  tubes  passing  through  their  mouths 
and  ground  into  them  air-tight.  The  entrance-tube  B  passes 
througH  the  ground  glass  joint  C,  and  is  fused  to  the  platinum  jet 
D.  Platinum  wires  connected  with  a  coil  are  twisted  into  a  very 
small  spiral  E,  which  is  interrupted  so  as  to  allow  of  the  passage  of 
a  spark  immediately  above  the  jet.    At  the  upper  portion  of  the 

tBer.  Bericht.  X,  2144. 
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chamber  A  there  is  a  lateral  tube  connected  with  a  wash-flask  F, 
which  is  proTided  with  an  entrance-tube  passing  through  its  stop- 
per of  ground  glass. 


In  the  performance  of  the  experiments,  the  air,  after  passage 
through  a  long  tube  filled  with  ignited  asbestus,  was  passed  through 
water,  potassium  permanganate,  potash,  sulphuric  acid,  and  Ness- 
ler's  reagent,  entering  at  the  upper  end  of  the  combustion  chamber 
by  the  wash-flask  F.  It  encountered  the  hydrogen  similarly  puri- 
fied at  £,  and  combustion  was  brought  about  by  passage  of  the 
ipark  at  this  point.  The  platinum  spiral  was  made  very  small  so 
as  to  be  contained  within  the  outer  surface  of  the  flame.  This 
was  done  to  obviate  the  possible  error  due  to  the  contact  of  plati- 
num at  high  temperatures  with  the  mixed  gases.  At  the  same  time 
some  device  of  this  character  was  necessary,  since  the  perfectly 
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purified  hydrogen  gave  an  invisible  flame  and  it  oonld  not  be  oer- 
tainly  known,  except  by  the  incandescence  of  the  platinam,  whether 
the  flame  bad  gone  out  or  not.  Without  the  platinum,  extinction  of 
the  flame  was  very  apt  to  occur,  but  with  the  platinum  this  never 
happened*  The  products  of  combustion  flowed  down  into  O,  in 
which  vessel  and  in  H  and  M  they  were  entirely  condensed,  these 
vessels  being  kept  cold  by  ice.  N  contained  a  solution  of  potas- 
sium iodide,  free  from  iodate  and  other  impurities. 

On  opening  the  apparatus,  in  none  of  the  trials  was  the  odor  of 
ozone  noted.  The  potassium  iodide  alone,  or  after  addition  of 
starch  water,  was  never  affected  when  pure  hydrogen  was  burned. 
When  illuminating  gas  was  used,  the  potassium  iodide  solution  gave 
no  indications  of  decomposition  by  ozone,  on  application  of  tests. 
If  starch  was  added  to  it,  a  faint  reddish  precipitate  was  formed. 
On  filtering  off  this  precipitate,  washing  thoroughly  with  water,  and 
allowing  it  to  remain  in  contact  with  air,  it  became  violet  in  color. 
Unfortunately  the  amount  was  so  small  that  the  nature  of  this  yel- 
low precipitate  could  not  be  determined  with  certainty.  Aldehyde, 
passed  into  a  solution  of  potassium-iodide  starch,  yielded  a  yellow 
precipitate,  turning  first  violet  and  then  blue  on  exposure  to  air. 
But  these  experiments  are  apart  from  the  main  purpose  of  the  in- 
vestigation, and  the  deportment  of  potassium  iodide  alone  or  with 
starch,  sufficiently  established  the  fact  that  np  ozone  passed  through 
the  wash  bottle  N. 

The  condensed  water  gave  an  intense  reaction  with  the  Griess's 
tests.  When  pure  hydrogen  was  used  the  percentage  of  nitrous 
acid  was  0.005  parts  in  100,000,  that  of  ammonia  0.002  parts  per 
100,000.  These  quantities  are  in  the  proportion  corresponding  to 
ammonium  nitrite.  The  amount  of  hydrogen  peroxide  much  ex- 
ceeded that  of  ammonium  nitrite,  being  17  parts  per  100,000.  The 
various  tests  for  hydrogen  peroxide  in  which  potassium  iodide 
enters  as  one  of  the  constituents,  were  not  relied  upon  as  conclu- 
sive, since  the  results  obtained  might  have  been  due  to  other 
substances  possibly  present.  But  the  condensed  water  gave  in 
addition  an  intense  blue  color  with  fresh  cold  extract  of  malt  and 
fresh  guaiacum  tincture.  Moreover,  it  developed  with  solution  of 
chromic  acid  a  strong  blue  color,  the  last  being  regarded  as  the 
most  satisfactory  of  the  tests  applied  to  prove  qualitatively  the 
presence  of  hydrogen  peroxide.     No  nitric  acid  was  detected. 

The  amounts  of  nitrous  acid,  ammonia,  and  hydrogen  peroxide 
obtained  when  purified  illuminating  gas  was  burned,  were  not  de- 
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tennined,  but  the  qualitative  tests  applied  to  establish  their  presence 
were  the  same  as  those  used  in  the  ease  of  pure  hydrogen,  and  were 
equally  satisfactory. 

It  should  be  observed  that  an  apparatus  of  the  character  described 
is  not  well  adapted  to  settle  the  question  of  the  possible  formation 
of  ozone.  The  products  of  the  combustion  could  not  be  rapidly 
withdrawn  from  the  influence  of  the  elevated  temperatures  in  the 
immediate  vicinity  of  the  flame,  and  any  ozone  formed  could 
readily  have  undergone  decomposition.  The  experiment  is  a  failure, 
in  so  far  as  its  bearing  upon  the  validity  of  the  observations  made 
by  preceding  observers  is  concerned.  In  all  of  their  experiments 
the  immediate  withdrawal  of  the  products  of  combustion  is  an  essen- 
tial feature.  In  repeating  their  experiments,  if  other  evidence  than 
that  afforded  by  the  powerful  odor  of  ozone  is  sought  f or,  it  would 
be  necessary  to  obtain  the  absorption  spectrum  of  ozone  and  the 
blackening  of  silver.  Under  the  conditions  of  the  experiment,  other 
qualitative  tests  for  the  presence  of  ozone  would  be  open  to  ques- 
tion. The  amount  of  ozone  necessary  to  yield  these  decisive  proofs 
however  is  much  greater  than  that  which  could  possibly  be  obtained 
in  any  trial  where  all  the  essential  precautions  are  observed.  For 
these  reasons  further  experiments  are  abandoned. 

The  final  conclusion  reached  is  the  certain  formation  of  hydrogen 
peroxide  and  ammonium  nitrite,  and,  iii  view  of  the  fact  that  the 
statements  of  others  concerning  the  presence  of  ozone  have  not 
been  disproven,  the  possible  formation  of  ozone. 
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Journal  of  the  Society  of  Chemical  Industry,    Vol.  II.,  p.  488.      December 

20th,  1888.    London  Section. 

On  a  New  Residual  Product  from  Coal  Gas.  H.  L.  Gbsville 

The  product  under  consideration  is  carbon  disulphide.  Incident- 
ally the  process  of  purifying  gas  at  the  Commercial  Gas  Works, 
where  the  experiments  were  made  is  described.  Lime  is  used  to 
remove  the  COg  and  iron  oxide  to  remove  the  H,S.  To  remove  the 
CSg,  of  which  there  are  about  30  or  48  grains  in  the  100  feet  of 
crude  gas,  purifiers  are  used  containing  lime  through  which  gas 
has  been  passed  containing  HjS  but  no  CO^  When  saturated,  the 
lime  has  a  bright  orange-red  color.  By  distilling  this  lime  with 
water  CS,  was  obtained,  amounting  to  between  1  and  2  per  cent, 
on  the  amount  of  substance  taken.  Picked  specimens  yielded 
3  to  4  per  cent.  The  lime  remaining  in  the  retort  is  suitable  for 
re-charging  the  lime  purifiers.  The  author  proposes  to  use  the 
CSj  to  extract  the  sulphur  from  the  iron  oxide.  Since  the  authori- 
ties on  the  subject  say  that  boiling  sulpho-carbonates  with  water 
yields  H2S  and  not  CSg,  it  is  surmised  that  the  orange-red  com- 
pound obtained  is  something  other  than  calcium  sulpho-carbonate. 
The  author  is  engaged  in  an  investigation  of  the  subject. 

In  analyzing  the  material  it  is  distilled  with  lead  acetate,  the 
CSj  in  the  distillate  being  converted  into  xanthate  by  being  caught 
in  solution  of  alcoholic  potash.  This  product  is  then  oxidized  by 
potassium  permanganate,  the  excess  of  permanganate  destroyed  by 
oxalic  acid,  and  the  sulphur  determined  as  barium  sulphate.  In 
weighing  out  portions  of  crude  CSg  for  analysis*  the  method  of 
weighing  an  alcoholic  solution  of  potash  in  a  fiask,  dropping  in  the 
CS2  and  weighing  again,  was  found  to  be  the  most  satisfactory 
plan. 

In  the  discussion  which  followed,  Mr.  S.  H.  Johnson  stated  that 

when  the  price  of  sulphur  was  £4  per  ton  or  less,  it  would  not  pay 

to  extract  the  sulphur  from  the  spent  oxide  of  the  purifiers. 

E.  W. 

Note  on  the  Stassfurt  Potash  Industry.    (P.  492.)    C.  N. 

Hake. 

By  agreement  between  the  owners  of  the  Stassfurt  mines,  the 
daily  out-put  of  Camallite  is  to  be  limited  to  3,000  tons  daily,  sup- 
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plied  by  five  companies.  In  July  two  other  mines  will  participate 
in  the  production.  No  limit  has  been  as  yet  placed  on  the  out-put 
of  Kainite.  E.  W. 

Liquid  Carbonic  Acid  Under  Regulated  Pressure.    (P. 

493.)      A.  ZiMMERMANK. 

A  cylinder  containing  10  litres  of  liquid  carbonic  acid  under 
36  atmospheres  pressure  was  exhibited,  and  the  construction  of  the 
cylinder  described.  The  use  of  the  gas  evolved  from  the  cylinder 
for  cleaning  beer,  and  at  the  same  time  giving  it  a  sparkle,  was 
practically  illustrated.  E.  W. 

Liverpool  Section. 


Analytical  Examination  of  Tars  Recovered  in  the  Cok- 
ing of  Coal  by  tlie  Jameson  and  the  Simon  Carre's  Pro- 
cesses^  and  in  the  Condensation  of  the  Fuel  Gases  from 
Blast  Furnaces  by  the  Alexander  and  McCosh  Process. 

(P.  496.)     W.  SMrra. 

To  prepare  the  samples  for  fractional  distillation,  the  tars  were 
kept  for  several  hours  in  vessels  surrounded  by  warm  water,  and 
as  much  as  possible  of  the  water  separating,  decanted  off.  After 
placing  about  2^  litres  of  the  tar  in  a  retort,  the  temperature  is 
brought  to  60  or  70°  C,  and  kept  there  for  some  time,  a  slow  cur- 
rent of  air  being  passed  through  the  tar  in  order  still  further  to 
remove  the  water.  After  the  removal  of  the  water  in  this  way, 
the  distillation  may  be  conducted  without  danger  of  frothing. 

The  table  of  comparisons  of  the  different  yields  on  distillation 
of  the  tars  is  as  follows  in  percentages: 


Tempera-    i 

Jameson 

Coke 

Blast  Fur- 

Simon 

ture  C. 

1 

Oven  No.  2. 

ovens, 
Oven  No  3. 

nace. 

Carve's. 

Below    150 
230 

0.8 
9.2 

1.1     ) 
22.9     J 

4.2 

6.7 

300 

36.0 

37.7 

10.       ^ 
18.8      >- 

19.8 

350 
400 

6.7 
19.0 

10.5     ) 
13.8     f 

86.5 

About  400** 

15.3 

8.9 

24.1 

and  upwards. 

8.27 

5.17 

7.04 

.39 

6.86 

.26 

1.91 

6.00 
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The  ornde  phenols  from  the  blast  farnaoes  contain  more  car- 
bolic acid  and  cresols,  than  those  from  the  Jameson  coke  ovens. 

E.  W. 

The  Patent  Law  as  Amended  in  1883.  (P.  501..)  W.  P. 
Thompson.    Manchbstbb  Sbotion.  E.  W. 

On  Gascons  Fnel.    (P.  504.)    L.  T.  Wbioht. 
The  percentage  valne  of  the  different  products  to  gas  companies 
is  thus  stated : 

Gas.  Coke.  Tar.  Ammonia.  Sundries. 

Nottingham^  1881  and  1882^  75.06     8.29   8.21 

South  Metropolitan,      1883^  72.05  15.18   5.84 

Gaslightand  Coke  Co.  1888,  78.47  11.43   2.98 

CompagnieParisienne,  1881,  70.70  18.00   3.41 

The  store  of  heat  in  the  gas  is  about  17  per  cent,  of  that  in  the 

coal.     The  following  is  a  summary  of  the  results  calculated  on  the 

cost  of  to  a  consumer  of  different  materials  which  might  be  offered 

as  fuels: 

Average  Cost  per 

Fuel.                         Cost.                      Caloric  million 

(Kilo-cent.)  Calories. 

£.     s.  d. 

Goal,  22s.  per  ton,  8,300  per  kilo.  6    6 

Coal  gas,  16  candle,  Ss.  1,000,  5,555  per  cu.  metre,  1     0    9^ 

Water  gas.  Is.  lOd.p'r  1,000,  2,826  *«    "        "        15    0 

Generator  gas.        Is.  lOd.  "    "  950  «    "        "        8  14    2 

The  '*  generator "  gas  is  such  as  may  be  produced  by  passing 
air  over  heated  coke,  the  gas  being  assumed  to  have  the  theoretical 
composition  of  CO  84.8  ^  N  65.7  ^. 

Theoretically  this  would  yield  1048  calories  per  cubic  metre,  but 
for  the  purposes  of  calculation  it  is  assumed  that  it  would  yield 
about  950  caL  E.  W. 

Nbwcastlb  Section. 

On  the  Titration  of  Snlphnrons  Acid  and  its  Salts. 
(P.  513.)     G.  Lunge. 

In  confirmation  of  Thompson's  results  it  was  found  that  Na|  SO, 

imparts  a  neutral  tint  in  solution  to  phenolphthalein  and  rosolic 

acid,  but  that  with  litmus,  phenacetolin  and  methyl  orange  the 

neutral  point  is  obtained  when  NaH  SO,  is  present  in  a  solution. 

The  color-changes  with  methyl  orange  are  very  sharply  marked, 

while  they  are  indistinct  with  litmus  and  phenacetolin. 

E.  W. 
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Ob  the  Action  of  Soda^  Lime  and  Magnesia  on  the  Salts 
of  Ammonia  and  Organic  Amines^  and  on  the  Titration  of 
Aniline.    (P.  514.)    G.  Lungb. 

Account  of  experiments  with  a  view  to  determine  which  of  the 
three — ^Na  OH,  CaO  or  MgO  were  best  snited  for  the  expnl- 
flion  of  ammonia  by  distillation  in  analytical  operations.  It  was 
found  that  either  might  be  used  if  an  excess  were  employed  and 
if  the  distillation  were  kept  up  for  at  least  three  hours.  In  distilling 
with  an  excess  of  ammonium  chloride,  CaO  and  NaOH  liberated 
their  full  equivalent  of  NH,,  while  MgO  liberated  only  about  85 
per  cent,  of  its  equivalent.  Salts  of  volatile  fatty  or  aromatic 
amines  (ethylamine  or  aniline)  acted  in  the  same  manner  as  the 
ammonia  salts. 

The  acid  in  neutral  aniline  salts  can  be  titrated  with  normal  pot- 
ash solution,  using  phenolphthalein  as  an  indicator,  just  as  if  the 
aniline  were  not  present.  With  methyl  orange,  however,  the  neu- 
tral aniline  salts  give  a  neutral  reaction,  and  the  aniline  itself 
shows  the  reaction  of  a  base.  The  change  of  color  is  not  very 
sharp  after  92  to  94  per  cent,  of  the  amount  of  acid  required  by 
theory  has  been  added.  The  use  of  alcohol  of  over  25  per  cent, 
strength  for  dissolving  the  aniline  renders  the  color-change  still 
slower,  and  with  pure  alcohol  there  is  no  change  of  color  at  all. 
In  titrating  with  toluidin,  the  change  of  color  was  very  slow, 
though  with  paratoluidin  it  was  very  sharp.  Quinoline  gives  a 
pretty  sharp  change  of  color  also,  £.  W.   ' 

BlRlONOHAM  AND  MiDLAND  SECTION. 

The  Distillation  of  Goal  and  Recovery  of  Hydrocarbons 
from  the  Gas.    (P.  515.)    O.  £.  Davis. 

An  interesting  history  of  the  progress  of  gas  manufacture  in 
England  is  first  given.  In  connection  with  the  utilization  of  the 
ammonia  it  is  noted  that  low  temperatures  on  the  retorts  increase 
the  yield  of  ammonia.  The  author  proposes  to  use  two  towers,  or 
in  some  cases  three,  in  which  the  ammonia  may  be  absorbed  by 
sulphurous  acid  in  the  proportion  suitable  for  the  production  of 
bisulphite  under  the  pressure  of  air,  and  evaporating  the  liquor  by 
the  waste  heat  of  the  retorts,  by  which  means  ammonium  sulphate 
is  obtained. 

The  hydrocarbon  oils  (crude  benzol)  it  is  proposed  to  extract  by 
passing  the  gas  through  the  "  yellow  oil  *'  of  the  tar  distiller — the 
fraction  between  the  creosote  and  anthracene  oil — keeping  the  oil 


28  ABSTBACTS  :   JOUB.    SOC.    CHBM.    INDUSTRY. 

at  a  temperature  of  about  40°  F.  Tlie  liquid  hydrocarbons  are 
then  obtained  by  steaming  the  oil.  In  the  author's  experiments 
about  4J  gallons  of  crude  benzol  were  obtained  from  the  gas  from 
a  ton  of  coal.  The  results  of  a  fractional  distillation  of  the  pro- 
duct are  given  in  detail. 

It  is  observed  that  until  1876  benzol  was  not  recognized  as  a  con- 
stituent of  coal  gas. 

In  the  discussion  that  followed,  Prof.  Tilden  remarked  that  over 
twenty  years  ago  he  had  seen  a  process,  intended  to  demonstrate  the 
presence  of  benzol  in  coal  gas.  The  gas  was  passed  through  strong 
nitric  acid,  and  nitro  or  binitro-benzine  thus  obtained.         E.  W. 

Ou  the  Oxidation  of  the  Sulphur  Compounds  Occurring 
in  the  Manufacture  of  Caustic  Soda.  (P.  525.)  G.  Lungb 
and  J.  H.  Smith. 

The  results  of  numerous  laboratory  experiments  in  the  use  of 
nitrites  and  nitrates  are  given  together  with  equations,  followed  by 
a  short  criticism  of  the  conclusions  of  other  experimenters  on  the 
subject. 

The  conclusions  are  given  as  follows: 

1.  Under  no  circumstance  is  nitrate  reduced  directly  to  a  lower 
form  than  that  of  nitrite. 

2.  Nitrate  in  its  redaction  to  nitrite,  is  capable  of  oxidizing  sul. 
phide  to  sulphite,  and  sulphite  to  sulphate,  from  about  140°  C. 

3.  Nitrite  oxidizes  sulphide  to  sulphite,  chiefly  with  reduction  to 
ammonia,  at  temperatures  from  about  200°  C.  At  very  high  tem- 
peratures, exceeding  360°  C,  it  oxidizes  sulphite,  chiefly  with  reduc- 
tion to  nitrogen. 

4.  Neither  nitrate  nor  nitrite  has  any  action  whatever  upon  this 
sulphate  as  such,  t.  6.,  before  it  is  split  up,  but  they  oxidize  the  sul. 
phite  and  sulphide,  into  which  it  is  split  up,  exactly  as  they  would 
the  individuals  under  the  same  conditions. 

5.  The  presence  of  iron,  in  every  case,  hastens  but  does  not  alter 
the  results  of  the  action.  The  following  equations  represent  all 
the  possible  cases  of  the  action  of  nitrate  and  nitrite  on  the  sul- 
phide, sulphite,  and  thiosulphate,  both  in  the  presence  and  ab- 
sence of  iron.  About  10  per  cent,  may  be  taken  as  the  proportion  of 
total  sulphur  oxidized  according  to  the  secondary  equations: 

I.  From  140°  with  iron  from  120°? 

Na,  S+3KN0,=Na,  S0,-h3KN0, 
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n.  KNOs  remains. 

From  140°  with  iron  from  120°? 

Na,  S03+KN0,=Na,  SO^+KNO,. 
Na,  SOs  remains.     See  IV. 

HL  Na,  S  remains. 

From  200°  with  iron  from  140°? 

(a)  Primary,  Na,  S+KN0,+2H,0— Na,  SOs+NHj+KHO. 

(b)  Secondary/1  Oj^.  Na,  S+2KNO,+H20— Na,S08+N,+2KHO 
Na,  S  remains  ;  add  KNOj.     See  I. 

KNOj  remains.     See  IV. 

rV.  Neither  K^NO,  nor  Nag  S  remains 

After  360°?  With  iron ;  before  360°. 

(a)  Primary,  3  Na,  S08+2KNO,-f  H,0=3Na8  S04+N8+2  KHO. 

(b)  Secondary,  (10^)  3  Na,  SO,+KNOg-f  2H,0— 3  Na3S04+NH, 

-fKHO. 

Na,  SO3  remains;  add  KNO3.     See  II. 

E.  W. 

On  the  Cause  of  the  Diminishing  Flame  in  Lamps  Fed 
with  Inferior  Kerosene.    (P.  636.)    T.  Nakamuba. 

It  was  observed  that  much  of  the  "  kerosene  "  imported  to  Japan 
from  the  United  States  gave  a  fairly  good  light  with  a  fresh  wick, 
bat  the  light  obtainable  after  a  time  diminished,  and  no  scraping  of 
the  wick  would  improve  it.  The  investigation  was  undertaken  to 
discover  the  cause,  if  possible.  A  fractional  distillation  of  three 
different  brands  of  the  **  kerosene  "  showed  that  these  kerosenes 
contained  large  proportions  of  heavy  oils,  about  75  per  cent,  of  the 
samples  distilling  at  temperatures  above  200°  C;  Sp.  Gr.  0,70  to 
0.796  ;  flashing  points  74  to  77°  P.  The  residues  in  the  retorts 
yielded  much  paraffine  and  vaseline.  The  fraction  of  the  distillate 
coming  off  between  180°  and  280°  C  was  turbid,  and  on  standing 
an  acidy  aqueous  liquid  separated.  The  presence  of  water  in  the 
wick  was  suspected  to  be  one  of  the  chief  causes  of  the  loss  of 
illuminating  power  of  the  oil.  This  was  proved  to  be  the  case,  for 
on  drying,  the  wick,  it  was  found  to  give  a  light  of  the  original  in- 
tensity. 

E.W. 
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Journal  of  the  Bodely  of  Ohemiea*  Indwtry.   (Vol.  m.  No.  1.   January,  1884.) 

London  Section. 

Discussion  on  the  Desirability  of  Uniform  Methods  and 
Bases  of  Analysis^  and  the  Practicability  of  Establishing 
an  International  Agreement  Concerning  them.    (P.  2.) 

Some  of  the  points  made  in  tliis  interesting  discussion  were  as 
follows: 

It  would  be  objectionable  to  reduce  chemical  analysis  to  a  purely 
mechanical  operation. 

Many  chemists  regard  their  methods  of  analysis  as  their  capital, 
and  accordingly  refuse  to  communicate  them. 

Some  also  will  refuse  to  follow  certain  prescribed  methods  on 
the  ground  that  they  are  competent  to  judge  for  themselves. 

A  modification  of  a  prescribed  method,  e.  g.,  a  little  more  or  a 
little  less  acid,  where  the  use  of  it  is  prescribed,  may  give  a  high 
or  a  low  result. 

Rules  cannot  be  laid  down  to  meet  every  case.  In  this  connec- 
tion the  variable  results  for  Manganese,  in  some  Spanish  iron  ores, 
was  quoted.  The  ores  were  found  to  contain  Ti  and  Ba,  which,  in 
some  cases,  had  been  partially  or  'entirely  weighed  with  the  iron 
and  in  other  cases  not. 

Truthful  reports  are  not  always  desired  by  the  client.  In  some 
cases  the  reports  are  known  not  to  be  truthful,  but  conventional,  as 
in  the  case  of  soda,  where  the  molecular  weight  of  NaO  (old  sys- 
tem) was  taken  as  32  in  1836,  and  is  still  adhered  to;  the  differ- 
ence being  about  Ij^  in  favor  of  the  manufacturers.  The  Cornish 
copper  assay,  which  may  be  in  error  to  the  extent  of  2^,  was  also 
quoted.  A  dealer  in  articles,  bought  and  sold  by  analysis,  stated 
that  the  dealers  and  manufacturers  adapted  themselves  to  such 
conventionalities  with  regard  to  the  tests,  and  regulated  their  busi- 
ness accordingly  so  that  the  variation  between  the  chemists'  re- 
ports and  the  facts,  did  not  make  so  much  difference  as  it  might 
seem. 

Sir  F.  Able  advocated  the  adoption  of  a  decimal  system  in  com- 
merce as  a  step  toward  uniformity  in  estimating  the  commercial 
value  of  various  articles.  On  this  point  he  was  opposed  by  Sir  F. 
Bramwell,  an  engineer,  who  claimed  that  the  use  of  a  decimal  sys- 
tem ntade  people  incapable  of  mental  arithmetic. 
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It  was  finally  resolved  to  reoommend  to  the  General  Conncil  the 
appointment  of  a  oommittee  to  determine  in  what  cases,  if  any,  it  is 
desirable  to  obtain  such  international  agreement.  E.  W. 

Liverpool  Section. 

Results  of  the  Examination  of  the  Tar  from  Sather- 
land's  Gas  Producers,  W.  Smith.  (P.  9.)  The  Sp.  Qr.  of  the 
tar  was  1,085. 

The  result  of  the  first  distillation  of  2.5  litres  afforded  (by 
weight)  oils  S6.9^,  coke  30.5^,  water  and  loss  32.6^. 

The  oils  were  again  fractioned,  the  fractions  treated  with  soda 
and  sulphuric  acid,  and  again  fractioned;  in  each  case  the  distil- 
lates, which  solidified  on  cooling,  were  set  aside  for  determing 
paraffine.  The  largest  yield  was  of  oils  distilling  at  230^-250°,  at 
250^-300°  and  of  paraffine,  the  latter  in  proportion  to  of  6.7  per 
cent,  on  the  tar.     No  naphthalene  was  obtained.  E.  W. 

Discussion  of  M.  W.  P.  Thompson's  Paper  on  the  New 
Patent  Law.    (P.  ii.) 

Manchester  Section, 

Gas  Making  by  Coopers'  Lime  Process,  with  Notes  on  a 
Method  of  Gas  Analysis  for  use  in  Gas  Works.  J.  A.  Wank- 

lyn.     (P.  12.) 

For  testing  the  gas,  it  is  proposed  to  use  a  bottle,  having  a  ca- 
pacity of  one-tenth  of  a  cubic  foot,  fitted  with  a  hollow  stopper  in 
which  the  solution  of  the  reagent  may  be  placed. 

The  bottle  is  inverted,  filled  with  the  gas  by  displacement,  the 
stopper  inserted  containing  a  measured  amount  of  the  reagent  of 
known  strength,  e.  g.,  lead  acetate  for  H^S,  and  the  bottle  is  well 
shaken.  The  contents  are  tested  for  H2S  by  lead  paper,  and  the 
process  is  repeated  until  the  lead  solution  is  no  longer  blackened. 
From  the  amount  of  lead  solution  used,  the  amount  of  HgS  present 
may  be  calculated.  For  carbonic  acid,  baryta  water  is  used  in  the 
stopper,  the  barium  carbonate  being  filtered  off  and  weighed.  For 
ammonia,  the  Nessler  reagent  is  used  if  the  amount  is  small.  If 
large,  it  must  be  estimated  by  alkalimetry. 

The  Cooper  process  consists  in  mixing  2^  parts  of  slaked  lime 
with  100  of  the  coal,  and  charging  this  into  the  retorts. 

The  advantages  claimed  are:  Ist,  a  large  yield  in  ammonia;  2d,  a 
slight  increase  in  the  amount  of  gas;  dd,  a  marked  diminution  in 
the  amount  of  sulphur  in  the  gas. 
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With  a  coal  containing  1.7  per  cent*  sulphur,  gas  has  been  made 
by  this  process,  containing  3  grains  S  per  100  feet,  while  the  puri- 
fiers last  for  a  very  long  time. 

In  the  discussion  which  followed  it  was  suggested  that  some 
kinds  of  coal  were  more  suitable  than  others  as  regards  mixing 
with  the  lime,  or  as  regards  the  amount  of  ashs  and  sulphur  in  the 
coke.  The  loss  of  the  sale  of  spent  oxide  (£4,000  for  1883  at  the 
Manchester  Corporation  Works)  was  mentioned  as  an  objection  to 
the  process. 

As  to  the  objectional  nature  of  sulphur  in  the  gas,  opinions  dif- 
fered. It  was  claimed  by  one  speaker  that  the  use  of  the  lime 
lowered  the  temperature  of  the  retorts  to  such  an  extent  that  less 
gas  was  obtained.  E.  W. 

Newcastle  Section —  Oeneral  Meeting. 

International  Methods  of  Sampling  and  Testing.  J.  Pat- 
tinson.     (P.  17.) 

A  review  of  the  points  suggested  at  the  meeting  of  the  London 
Section.  The  author  suggests  that  adopting  certain  methods  of 
analysis  would.limit  original  research  as  to  methods.  The  estab- 
lishment of  some  sort  of  a  court  of  appeal  was  also  suggested. 

In  the  discussion,  attention  was  called  to  discrepancies  in  results 
on  soda,  phosphoric  acid  in  fertilizers,  tannins  and  acetic  acid.  The 
resolution  proposed  in  the  London  Section  was  finally  passed. 

E.  W. 

A  Review  of  tlie  Present  Metliods  of  Preparing  Hydro- 
bromic  Acid,  and  a  Description  of  a  Process  for  Prepar- 
ing it  from  Bromide  of  Tine,  and  Sulpliuric  Acid.  A.  Som- 
mer.     (P.  20). 

The  methods  recommended  are  classified  as  follows: 
1st.  Direct  combination  of  Br  and  H,  with  the  agency  of  heat^ 
contact  with  red-hot  Pt,  as  wire,  sponge  or  tube,  red-hot,  porcelain 
tube  or  electric  spark.    These  methods  are  troublesome,  but  are 
preferable  where  a  pure,  anhydrous  acid  is  desired. 

2.  Decomposition  of  hydrogen  compounds  by  Br,  H^S  in  aque- 
ous solution  of  Br,  H^  in  CS,  solution  of  Br,  Br  with  paraffin 
at  185^0,  Br  with  sulphites  or  thio-sulphates.  These  methods 
are  wasteful  in  material.  The  Br  is  largely  retained  in  the  resi- 
dnes. 
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3d.  Decomposition  of  compounds  Br  with  solid  metalloids  by 
the  action  of  water, — sulpliur  bromide,  antimony  bromide,  phos- 
phoms  bromide.  The  latter  method  requires  considerable  care  to 
avoid  explosion  in  forming  the  PBr^.  The  author  describes  a 
method  which  he  has  found  safe  and  profitable.  It  consists  in  al- 
lowing the  Br  to  drop  gradually  from  a  stopcock  funnel  upon  a 
mass  of  phosphorus  under  water,  which  is  kept  cold.  The  liquid  is 
druned  from  the  phosphorus,  H^S  passed  through  it  to  separate 
the  As  (an  inevitable  impurity  in  commercial  phosphorus)  and 
the  liquid  is  distilled.  The  HBr  should  not  be  allowed  to  come  in 
contact  with  organic  substances. 

4th.  Decomposition  of  metallic  bromides  by  acids.  Sulphuric, 
phosphoric  and  tartaric  acids  have  been  used.  With  tartaric  acid 
there  is  loss  of  material.  Phosphoric  acid  is  costly.  Sulphuric 
acid,  with  some  bromides,  liberates  Br  and  SO^  which  contami- 
nates the  product,  if  the  acid  is  above  a  certain  strength.  So  far 
as  ZnBrg  is  concerned,  it  has  been  found  that  any  acid  containing 
under  80  per  cent.  H^SO^  can  be  safely  used.  BaBr^,  made  either 
by  forming  NH^  Br  and  decomposing  by  Ba  CO 3,  or  by  the  reaction 
of  Ba  S  and  Br  distilled  with  H^SO^,  gives  a  good  product,  though 
the  process  is  somewhat  lengthy.  KBr  with  H^SO^  is  expensive. 
The  author's  process  is  minutely  described.  It  consists  in  forming 
a  ZnBrg  solution  by  the  action  of  Br  on  metallic  zinc,  in  presence 
of  water,  the  mixture  being  kept  cold,— evaporating  the  solution  to 
dryness  and  heating  until  the  edges  begin  to  fuse.  A  retort  is  then 
charged  in  the  proportions  of  1  mol  ZnBr^,  10  mol.  HgOand  2  mol. 
HgSO^  and  the  acid  distilled  off.  The  distillate  invariably  con- 
tains HgSO^,  and  Ba  Br^  or  Ba  (HOg)  in  sufficient  amount  to 
saturate  all  the  HgSO^  must  be  added,  and  a  second  distillation 
made.  E.  W. 

Conyerting  Sulphides  into  Sulphates  by  Means  of  Nitric 
and  Hydrobromic  Acids.    (P.  23.)    A.  Sommer. 

After  digesting  with  fuming  nitric  acid,  until  the  acid  ceases  to 
act  energetically,  small  portions  of  hydrobromic  acid  are  added. 

E.  W. 
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BuOeUn  de  la  SodSU  Chimique  de  Jkim  (Vol.  XLI.  No.  1.  Jan.  6th,  1884). 

Bemarks  on  Thermochemical  results.  M.  Bsrthelot. 
(P.  4).     An  attack  on  Mr.  Thomsen's  work  on  Thermochemistiy. 

E.  W. 

Researches  on  Nitrogen  Iodide.    A.  Guyabd.    (P.  12). 

The  nitrogen  iodide,  obtained  by  the  action  of  aqueous  ammonia 
on  iodine,  is  decomposed  by  light,  with  effervescence  of  nitro- 
gen. The  violet  rays  have  the  least  effect,  and  is  greatest  in  the 
yellow  rays.  In  pure  water  the  action  begins  at  first  with  efferves- 
cence followed  by  a  volent  explosion.  In  ammonia,  of  22^  B,  it 
effervesces  steadily  without  explosion.  The  rapidity  of  decompo- 
sition is  proportional  to  the  intensity  of  the  light.  The  iodide 
forms  with  equal  facility  in  light  or  in  darkness,  but  in  the  light  it 
forms  faster  than  it  decomposes.  It  is  proposed  to  measure  the  in- 
tensity of  light  by  measuring  the  nitrogen  evolved,  when  iodine 
and  ammonia  of  22^  B  are  allowed  to  act  upon  one  another.  Half 
of  the  iodine  used  always  goes  to  form  ammonium  iodide.  Equa- 
tions, illustrating  the  action  of  formation,  decomposition  in  the 
light,  etc.,  are  given.  E.  W. 

Researclies  on  tlie  Double  Iodide  of  Copper  and  Nitro- 
gen.   A.  Guyabd.     (P.  10). 

A  tolerably  concentrated  solution  of  an  alkaline  biniodide,  when 
added  to  an  ammoniacal  solution  of  copper,  affords  a  crystalline 
precipitate  of  a  violet  garnet  shade,  consisting  of  a  combination  of 
NHgl  with  Cu  I.  The  compound  is  stable  when  dry  or  in  its  mother 
liquor,  but  is  decomposed  by  water  and  liquid  ammonia.      E.  W. 

Action  of  Iodine  on  Potassinm  Seleniocyanate.    A.  Ybr- 

NEUIL.       (P.  18). 

A  concentrated  solution,  composed  of  93  parts  I,  120  parts  KI, 
and  100  parts  water,  when  run,  drop  by  drop,  into  a  10  percent,  so- 
lution of  potassium  seleniocyanate,  clouds,  turns  red,  and  finally  de- 
posits red  crystals.  On  analysis,  these  crystals  were  found  to  con- 
tain iodine,  which  the  author  believes  to  be  due  to  an  impurity  in 
the  state  of  cyanogen  iodide. 

The  true  composition  is  believed  to  be  Cj  N,  KScg  2H0.  (Old 
system). 

The  substance  has  an  unpleasant  odor  of  both  hydrocyanic  acid 
and  seleniuretted  hydrogen.  It  is  decomposed  by  water  or  by  heat- 


ABSTRACTS  :   BULLETIN   SOCIETB:  CHIMIQUB.  35 

ing  to  120°.  Insoluble  in  ether,  chloroform  and  CS,.  With  abso- 
lute alcohol  it  decomposes,  depositing  selenium,  and  affording  a 
brown  substance  soluble  in  alcohol,  CeNjKSee,  having  the  same 
properties  of  decomposability  and  solubility,  as  the  first  mentioned 
compound.  E.  W. 

On  the  Emetics  of  Mucic  and  Saccharic  Acid.    D.  Elbin. 

(P.  20). 

By  introducing  antimonious  acid  into  a  boiling  solution  of 
sodium  bimucate,  a  compound  analogous  to  sodium  tartar  emetic  is 
produced,  the  tartaric  acid  being  replaced  by  mucic  acid.  The 
analysis  of  the  compound  and  some  of  its  properties  are  given. 
The  acid  saccharates  appear  to  form  similar  compounds,  but  as  yet 
no  crystallizable  compounds  had  been  obtained.  E.  W. 

Determination  of  Tannin  Contained  in  Tegetable  Sub- 
stances. Principally  in  the  Bark  of  Oak,  Birch,  Fir  Que- 
bracho.  Cinchona,  etc.    M.  Pbbrbt.    (P.  22). 

For  this  method  are  used:  1,  a  solution  of  egg  albumen,  contain- 
ing 20  grms.  in  100  cc.  of  water  (unfiltered).  2.  A  solution  con- 
taining 10  grms.  dry  aluminium  sulphate  in  100  cc.  of  water  (un- 
filtered). 

For  the  process,  20  grms.  of  the  bark  to  be  analyzed  is  extracted 
with  water  by  two  boilings  of  16  minutes  each.  The  liquors  are 
anited  and  evaporated  to  1 00  cc.  This  is  then  cooled  to  70°,  and 
the  albumen  solution  added  little  by  little,  so  long  as  a  precipitate 
forms,the  solution  being  constantly  agitated.  The  solution  is  brought 
to  a  boil,  and  the  moment  it  boils  the  aluminium  sulphate  solution  is 
added  from  a  burette,  the  solution  being  briskly  agitated.  The 
addition  of  the  aluminium  sulphate  is  kept  up  until  the  precipitate 
becomes  granular  and  compact  and  separates  from  the  solution.  It 
is  then  cooled,  filtered  through  a  weighed  filter,  washed  witli  hot 
water  and  dried  until  it  ceases  to  lose  weight.  From  the  weight 
of  the  filter  and  precipitate  is  deducted  that  of  the  filter,  that  of 
the  albumen,  and  that  of  the  aluminum  sulphate.  The  remainder 
represents  the  tannin  in  the  sample.  The  author  finds,  by  experi- 
ence, that  whatever  the  combinations  into  which  the  sulphuric  acid 
of  the  aluminum  sulphate  may  enter,  the  weight  of  the  precipitate  is 
increased  by  an  amount  exactly  equal  to  the  weight  of  that  of  suL 
phuric  acid,  and,  therefore,  the  entire  weight  of  the  aluminium  sul- 
phate is  to  be  deducted.  E.  W. 
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Session  of  the  Society  of  Dee,  28<A,  1888. 

M.  Manumen^  spoke  of  the  synthetical  formation  of  Cu,  S,  by 
pressure,  and  of  the  formation  of  Cu 5 O 3,  by  heat,  as  confirma- 
tion of  his  theories  advanced  on  the  subject. 

As  regards  the  apparent  variations  in  the  atomic  weight  of  car- 
bon spoken  of  by  M.  Schutzenberger,  the  speaker  attributed  them 
to  slight  experimental  errors. 

M.  Longainine  communicated  results  of  experiments  on  the  calo- 
rific powers  of  isomeric  and  homologous  actions  and  others.  The 
two  isomeric  acetones  gave  essentially  the  same  amounts  of  heat, 
with  homologous  acetones  the  addition  of  each  CH^j  caused  an  in- 
crease of  about  158,000  calones.  The  difference  in  amount  of  heat 
developed  by  the  diethylic  and  dimethylio  ethers  of  carbonic  acid 
was  somewhat  less  than  is  usual  between  homologues. 

M.  Guntz  had  measured  the  heat  of  neutralization  of  alkaline 
and  alkaline  earthy  hydrates  by  H  F.  The  heat  developed  is 
something  less  than  that  for  the  chlorides. 

MM.  Oechsner  and  Essner  had  oxidized  the  beta-lutidine  deriva- 
tion of  brucine.  On  treating  the  resulting  liquid  with  cupric  ace- 
tate a  compound  yielding  an  acid  with  the  properties  of  nicotianic 
acid,  another  compound  containing  an  acid  which  yielded  pyri- 
dine by  distillation  over  lime,  and  cupric  formiate  and  aceto-for- 
miate. 

M.  Oechsner  had  attempted  to  hydrogenize  beta-lutidine,  but 
thus  far  without  success,  in  obtaining  a  stable  hydride.  He  also 
described  some  of  the  properties  of  the  lutidine  from  coal  tar, 
which  is  peculiar  in  being  soluble  in  water  in  all  proportions. 

M.  Lemoine  spoke  of  the  hydrocarbons  and  higher  alcohols  con- 
tained in  petroleum,  describing  octyl,nonyl  and  decyl  hydrides  and 
their   derivatives,   specimens   of  some   of   which  were    exhibited. 

J.  H.  S.,  jr. 


Experiments  on  the  Combustion  of  the  Diamond.    C. 

Fbibdbl.     (P.  100.) 

The  oxygen  used  was  made  from  KCIO3,  and  carefully  purified. 
The  combustion  was  effected  in  porcelain  tubes,  as  the  Bohemian 
g]ass  was  found  to  be  too  fusible. 

Alter  setting  up  the  apparatus,  experiments  in  blank  were  first 
made.     In  the  unsuccessful  experiments  with  Bohemian  glass  tubes 
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it  was  observed  that  the  diamonds  did  not  coke,  but  presented  a 
dall,  partially  corroded  surface.     The  results  were  as  follows  : 

Diamond  taken.         Ash.  Co^  obtained.         at  wt  C. 

0.4705  gms.  0.0007  gms.  1.7208  12.017 

0.8621     "  0.0006     "  3.1677  12.007 

In  the  above  Cape  diamonds  were  used.  Some  magnetic  and  some 
crystalline  particles  were  found  in  the  ash.  Some  Brazil  diamonds 
were  found  to  contain  black  carbonaceous  particles.     J.  H.  S.,  jr. 

Response  to  the  Reclamation  of  MM.  C.  Tincent  and 
Delachanal.    F.  Sestini.    (P.  104.) 

With  regard  to  priority  in  methods  of  preparing  sulpho  carbon- 
ates. J.  H.  S.,  jr. 

On  a  Fraud  in  Tartar  Emetics.    J.  Castelliaz.(P  io6.) 

The  potassio-antimonic  oxalate  is  frequently  offered  instead  of  the 
tartrate.  The  former  contains  23.67  per  cent,  antimony  oxide  as 
against  48.7  per  cent,  in  the  genuine  article.  The  fraud  may  be 
detected  by  dissolving  in  water,  adding  acetic  acid,  and  then  cal- 
cium chloride  solution.  The  oxalate  gives  an  immediate  precipi- 
tate, while  the  tartrate  gives  none.  The  detection  of  sodium  phos- 
phate, which  is  sometimes   fraudulently  added,  is   more  difficult. 

J.  M.  S.,  jr. 

On  the  formation  of  Acetylene  at  the  expense  of  Iodo- 
form.   P.  Cazeneuve.     (P.  106.) 

Silver,  mercury,  copper,  iron  and  zinc,  or  mixtures  of  them,  in  a 
fine  state  of  division,  as  well  as  nascent  hydrogen,  when  brought  in 
contact  with  iodoform  in  presence  of  moisture,  give  rise  to  the 
formation  of  iodides  and  acetlylene,  even  in  the  cold,  though  the 
action  is  more  rapid  if  the  mixture  be  heated.  Beside  the  acety- 
lene, two  other  compounds  are  formed,  the  one  a  gas  with  a  foetid 
odor,  the  other  a  very  dense  liquid  containing  iodine,  but  having 
the  odor  of  chloroform.  J.  H.  S.,  jr. 

Heat  of  Neutralization  of  the  Alkaline  and  Alkaline 
Earth  Bases  by  Hydroiluoric  Acid.    M.  Guntz.    (P.  no.) 

The  heat  of  neutralization  is  somewhat  less  than  for  the  cor- 
responding chlorine  compounds.  The  list  of  formation  of  hydro- 
fluoric acid  is  probably  less  than  32.9  cal.  J.  H.  S.,  jr. 
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Note  on  the  Observations  of  M.  Spring.    E.  Jannettaz. 

(P.  114.) 

The  author  denies  first,  that  pressure  determines  crystallization, 
and,  second,  that  pressure  determines  combiaation. 

Schistosity,  and  not  chrystallinity,  appear  to  result  from  pres- 
sure, and  the  small  amount  of  combination  detected  in  mixtures  of 
sulphur  with  various  metals  after  subjection  to  pressure,  is  attributed 
to  the  heat  developed.  J.  H.  S.,  jr. 

Note  on  the  Deyelopment  of  Schistocity  in  Compressed 
Bodies.     Ed.  Jaknbttaz. 

Resume  of  some  experiments  undertaken  to  combat  the  views 
advanced  by  Mr.  Spring.  J.  H.  S.,  jr. 

On  the  Second  Anhydride  of  Hannite.    A.  Fanconnibb. 

The  method  of  preparing  this  body  is  described  in  detail.  It  has 
the  formula  C ^  Hj  ^  O^,  is  slightly  deliquescent,  and  dextrorotatory. 
Being  isomeric,  with  the  mannide  described  by  Berthelot,  the  au- 
thor names  it  isomannide. 

The  method  of  preparation  and  elementary  analyses  of  several 
derivatives  are  given. 

Action  of  Cyanogen   on   the  Toluidines.    J.  A.  Bladin. 

(P.  126.) 

The  preparation,  salts,  and  some  derivatives  of  cyanogen  com- 
pounds of  para  and  metatoloidine  are  described.        J.  H.  S.,  jr. 

Zeitsehrift  /.  Anal.  Chem,    1884. 

On  the  Estimation  of  Phenole^  in  Creosote  Oil.    Bt  Db. 

Klbinbbt.     (P.  1.) 

The  author,  after  collectmg  the  oil,  proceeded  as  follows  : 
1  part  of  the  acid  oil  was  shaken  up  with  30  times  its  weight  of 
warm  water,  and  placed  aside  to  settle. 

The  oil  not  dissolved  was  freed  from  water,  and  submitted  to 
fractional  distillation.  Up  to  180°  C.  a  few  turbid  drops  of  liquid 
had  distilled  over.  The  receiver  was  now  changed.  The  tem- 
perature rose  to  208°,  and  then  slowly  to  215".  The  distillation 
was  not  continued  above  this,  as  the  author  only  wished  to  know  if 
the  acid  oils  contained,  besides  phenole,  any  other  compound  of  the 
same,  or  nearly  the  same  boiling  point,  which  would  behave  in 
contact  with  bromine  in  the  same  manner  as  carbolic  acid.  But  as 
the  existence  of  such  a  body  is  hardly  to  be  expected,  it  now  be- 
comes necessary  to  study  the  properties  of  the  other  higher-boiling 
oils  in  relation  to  bromine. 
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500  g.  of  crude  oil  was  submitted  to  fractional  distillation. 

At  first,  by  low  temperature,  a  little  water  passed  over.  The 
temperature  then  rose  to  180°,  and  up  to  this  point  only  a  little 
oil  had  distilled  over. 

The  temperature  was  then  raised  to  190°,  and  a  small  amoant  of 
oil,  free  from  water,  passed  over.  At  210°  the  oil  distilled  more 
freely.  At  212°,  white  fumes  of  low  tension  passed  over,  and  from 
218° — 222°  the  temperature  rose  very  slowly. 

The  temperature  then  rose  slowly  to  250°,  260°,  and  265°, 
and  only  a  few  oily  drops  passed  over,  which  partially  solidified  in 
the  neck  of  the  retort  and  receiver  to  a  mass  of  the  consistency  of 
batter. 

The  distillation  was  stopped  at  270°,  and  the  distillate  placed  for 
three  days  in  a  cool  room,  auring  which  time  its  yellow  color  changed 
to  reddish  brown,  and  deposited  a  solid,  vellowish  body.  Previous- 
ly the  specific  gravity  of  the  liquid  at  13  ,  was  found  to  1.007. 

The  solid  body  was  separated  from  the  fluid,  washed  with  alcohol, 
dissolved  in  petroleum  ether,  and  allowed  to  evaporate  slowly. 
Strongly  lustrous  crystals  were  obtained,  which  were  washed  with 
alcohol  and  dried.  From  its  melting  point  and  boiling  point  it  was 
found  to  be  naphthaline. 

The  dark  red  liquid  was  shaken  up  with  300  c.  c.  caustic  soda  so- 
lution of  1.25  Baum6,  and  placed  aside  to  settle.  It  separated  after 
a  while  in  two  layers.  The  top  one,  of  the  same  color  as  the  dis- 
tillate, was  clear,  and  amounted  to  ISO  c.  c.  The  lower  one  was 
brown,  and  amounted  to  270  c.  c. 

After  the  neutral  oils  had  been  separated,  the  caustic  soda  was 
decomposed  with  muriatic  acid,  and  the  acid  oils  precipitated,  after 
being  treed  from  salt,  were  submitted  to  fractional  distillation. 

At  100"*.     Water  passed  over. 

At  110°.     White  vapors  appeared,  a  milky  fluid  passed  over,  and 

the  thermometer  rose  slowly 
to  120°.     The  vapors  ceased  to  appear  at  115°,  and  the  thermom- 
eter rose  rapidly 
to  170°.     Here  the  receiver  was  changed.     The  temperature  then 

rose  to  190°. 
At  190°.       Only  a  little  oil  had  passed  over. 
At  1 95°.     White  vapors  appeared  again,  and  the  temperature  rose 

slowly. 
At  198°.       The  thermometer  remained  stationary  for  a  while,  and 

then  rose  very  slowly  to  199°,  200°,  203°,  205°,  and  from 

there  it  rose  more  rapidly  to  220°. 
At  230°.     A  dark  yellow  oil  began  to  pass  over. 
At  240°,  250°.     Only  a  few  drops  passed  over. 
At  260°.     Only  a  very  little  distilled  over. 
At  265°.     The  retort  became  fllled  with  yellow  fumes,  and  as  only 

a  small  residue  was  left  in  the  retort,  the  distillation  was 

stopped. 
All  that  had  distilled  up  to  170  was  allowed  to  rest,  and  separated 
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into  two  layers,  the  lower  one  being  oily,  while  the  upper  one  was 
watery. 

The  oil  was  examined  for  carbolic  acid,  as  follows  : 

(a)  With  piece  of  pine  wood  ;  turned  light  blue. 

(b)  With  chloride  of  lime  solution  ;  weak  reaction. 
c)     With  ferric  chloride  ;  violet-colored  solution, 
^d)     With  bromine  water  ;  slight  turbidity. 
Tne  distillate  of  the  acid  oils, which  had  been  distilled  from  170° — 

266°,  was  redistilled.     The   following  fractions  separated,  and  as 
before,  were  tested  for  carbolic  acid: 
170°— 200°         (a)         Light  blue  coloration. 

(h\        Plainly  visible  blue  solution. 

(c)  Violet  solution,  changing  color. 

(d)  Turbidity  and  precipitation. 

200° — 220°  (a)         Yellow,  with  blue  coloration  above  wetted 

surface. 
Light  bluish  solution. 
Violet  solution,  soon  decomposing. 
A  much  more  pronounced  white  precipitate. 
220° — 230°         fa)         Slightly  blue  above  wetted  surface. 

On  adding  ammonia,  white  precipitate  solu- 
ble in  water,  and  giving  a  yellow  solu- 
tion with  chloride  of  lime. 

(c)  Violet  solution. 

(d)  Heavy  white  precipitate. 

La  all  the  three   portions,  sub.  a,  b,  c,  the  presence  of  phenole  is 
verified. 

The  neutral  oils  which  separated  from  the  distillate,  after  treating 
with  caustic  soda  solution,  were  likewise  submitted  to  fractional 
distillation. 

At  110°  a  few  drops  passed  over,  the  temperature  then  rose  to 
150°,  and  the  liquid  began  to  boil,  after  which  the  temperature 
rose  rapidly  to  170°,  180  ,  190°,  and  a  large  amount  of  oil  distilled 
over.  At  200°  the  receiver  was  changed.  From  208°  the  tem- 
perature rose  slowly  to  216°,  remained  stationery  for  a  short  time, 
and  finally  rose  to  260°.  The  distillation  was  stopped  here,  and 
the  two  fractions  were  treated,  (a)  with  chloride  of  lime,  (b)  with 
ferric  chloride,  (c)  with  bromine  water. 
L         160 — 200°         (a)         Below  blue  and  above  red. 

(6  c.  c.)  (b)         

(c1        Turbidity. 
n.         200 — 260°  (a)         Bluish,  above  orange. 

(76  c.  c.)         (b)         

(c)         Turbidity. 
ni.         200—260°         (39  c.  c.) 

[a)        Below  reddish,  above  slightly  blue. 
>)         On  adding  ammonia,  reddish  solution. 
On  adding  chloride  of  lime,  greenish, 
then  yellow,  and  at  last   loss  of 
color. 


g 
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IV.  250°— 290^  (7  c.  c.) 


Violet,  soon  losing  color. 
Heavy  white  precipitate. 


^ 


^a)         Yellowish. 

[b)         Ammonia  added  to  dilute  solution 

produced  a  reddish  color, 
(d)         Much  heavier  white  precipitate. 
TTie  author,  after  numerous  other  experiments,  came  to  the  fol- 
lowing conclusions : 

(1)  All  distillations  furnish  between   150°  and  200°,  the  small- 

est distilates. 

(2)  It  is  not  to  be  surmised  that  in  liquids  distilling  at  a  tem- 

perature of  200°  we  should  meet  with  carbolic  acid,  as 
the  latter  boils  at  184° — 185",  but  strange  to  sav, 
the  fractions  obtained  between  200° — 250°  are  really 
the  richest  in  carbolic  acid. 

(3)  The  acid  oils  contain  bodies  boiling  above  250°  which  be- 

have like  phenole  in  contact  with  bromine. 
If,  therefore,  we  estimate  the  phenole  in  a  sample  of  creosote  oil, 
according  to  Koppesohaar's  method,  we  do  not  get  the  largest  yield 
from  the  phenole  itself,  but  from  other  bodies  contained  in  the  oil, 
which  are  soluble  in  water,  and  have  higher  boiling  points. 

J.  H.  S.,  Jb. 

A  few  remarks  on  the  practicability  of  Schldsing's  Am- 
monia-Estimation   Process   for  Plant  Extracts.    By   E. 

Shulzb.     (P.  13.) 

The  author  states  that  the  presence  of  glutamine  and  asparagine 
materially  affects  the  correctness  of  Schldsing's  method,  but  that 
with  proper  precautions,  the  method  may  be  employed. 

Thus,  if  it  is  desired  to  make  an  ammonia  estimation  of  a  plant 
extract  containing  asparagine,  and  we  change  the  standard  acid, 
standing  over  the  extract  after  a  period  of  48  hours,  and  titrate  back, 
the  error  will  be  only  a  small  one,  even  if  a  considerable  amount  of 
asparagine  be  present. 

Suppose,  for  example,  that  the  substance  under  examination 
should  contain  0.20  per  cent.  N,  in  form  of  ammonia,  and  10  per 
cent,  of  asparagine,  we  would  probably  find  0.22  per  cent,  nitrogen, 
as  ammonia,  provided  the  asparagine  m  the  extract  does  not  under- 
go a  heavier  decomposition  than  in  pure  solutions. 

After  various  other  remarks  on  this  subject,  the  author  concludes 
that,  with  proper  care,  the  ammonia  in  extracts  containing  aspara- 
gine may  be  nearly  all  absorbed  by  the  standard  acid  after  the  lapse 
of  about  48  hours.  J.  H.  S.,  Jb. 

On  the  Estimation  of  Organic  Matter,  According  to 
Hetliods  Depending  on  the  Reduction  of  Potassinm  Per- 
manganate.   By  Db.  a.  R.  Leeds.     (P.  17.) 

The  author  found,  after  numerous  experiments,  that  the  methods 
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of  Forchhammer,  Kubel-Tiemann,  and  Schulze-TrommsdorflF,  are 
liable  to  error,  and  that  it  was  better  to  operate  at  nearly  a  boiling 
temperature,  which  he  obtained  by  placing  the  flask  containing 
the  water  in  a  water-bath  which  heated  contents  to  99°  C.  The 
heating  was  maintained  for  ten  minutes. 

Me  also  found  that  the  results  thus  obtained  agree  with  those  de- 
pending on  the  reduction  of  silver  nitrate  to  metallic  silver  in  the 
presence  of  organic  matter.  J.  H.  S.,  Jr. 


On  a  Method  for  the  Precipitation  and  Quantitative  Es- 
timation of  Digitaline,  Digitaleine,  and  iJigitine.  By  R. 
Palm.     (P.  22.) 

The  author  proceeds  as  follows  : 

The  coarsely  powdered  herb  is  thoroughly  extracted  with  water, 
and  the  extract  filtered  through  bone  black  till  nearly  colorless,  and 
the  filtrate  treated  with  lead  acetate  till  complete  precipitation 
ensues.  The  precipitate  is  collected  on  a  filter,  and  tne  filtrate  is 
treated  with  lead  acetate  and  alcoholic  ammonia,  (12  parts  lead 
acetate  and  one  part  Liquor  Dzondii),  till  no  further  precipitation 
occurs.  This  last  precipitate  is  composed  of  lead  oxide  and  the 
glucoside  of  digitalis.  After  washing,  it  is  collected  on  a  filter  and 
rubbed  up  with  water  to  the  consistency  of  a  thin  paste.  It  is  then 
decomposed  by  treating  with  sulphuretted  hydrogen.  The  pre- 
cipitate is  collected  on  a  filter.  The  aqueous  filtrate  contains  all 
the  digitaleine,  while  digitaline  and  digitine  remain  on  the  filter 
with  the  lead  sulphide.  By  treating  the  lead  precipitate  with  chlo- 
roform, and  evaporating  the  extract,  digitaline  may  be  obtained  in 
*  a  crystalline  form.  Lastly,  by  extracting  the  lead  precipitate  with 
alcohol,  and  evaporating  the  latter,  digitine  is  left  behind  in  a  pure 
condition. 

The  property  of  digitaline,  to  be  precipitated  with  lead  acetate 
and  alcoholic  ammonia,  is  of  great  use  in  detecting  it  in  poisoning 
cases,  as  the  process  is  applicable  to  even  very  small  quantities,  it 
being  completely  precipitated. 

In  poisoning  cases,  the  lead  precipitates  of  these  three  poisonous 
glucosides  may  at  once  be  distinguished  from  one  another  by  the 
following  reactions : 

1.  The  precipitate  of  picrotoxine  is  more  slimy,  and  turns  saffron- 
yellow  when  treated  with  strong  sulphuric  acid. 

2.  The  precipitate  of  digitaline  is  gelatinous,  and  turns  flesh  col- 
ored when  treated  with  sulphuric  acid. 

3.  The  lead  precipitate  of  solanine  is  sandy,  and  turns  dark  fawn 
color  when  treated  with  sulphuric  acid.  By  adding  to  the  mixture 
a  little  sugar  it  turns  first  violet,  and  then  blue.  J.  H.  S.,  Jb. 
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Chemidehes  CentrdtrBlaU.    1884. 

On  a  Few  Physical  Properties  of  Chemical  Compounds. 

F.  NlKMOLUEB.       (P.  1.) 

The  author  finds  that  the  refracting  iodex  n,  and  the  gravity  d, 
of  all  gases,  change  with  the  atmospheric  pressare  and  temperature, 

in  such  a  manner,  that  the  qaotient  B  =  -  ""—  remains  constant. 

This  quotient,  which  he  calls  the  "  specific  refracting  property  " 
of  the  substance,  depends  solely  upon  the  chemical  nature  of  the 
gas. 

Accurate  experiments  on   a  series  of  liquid  bodies,  also  proved 

that  the  quotient  B,  stands  likewise  in  relation  with  pressure  and 

temperature.    Thus  Landolt  observed  that,  in  ethyl  alcohol  B,  at 

12°  C,  has  the  value  0.4426,  while  at  28"  C  it  has  the  value  0.4423. 

He  is,  therefore,  lead  to  believe  that  B,  in  liquid  chemical  com- 

poonds,  depends  principally  upon  their  constitution. 
Numerous  experiments  lead  to  the  following  laws  : 

(1.)  ''  Isomeric  substances  have  the  same  specific  refracting  in- 
dices.** 

(2.)  '^  That  physical  mixtures  have  the  same  indices  as  chemical 
eompounds  of  the  the  same  percentage  composition." 

(3.)  '^  That  the  molecular  structure  is  without  influence  on  the 
size  of  the  molecular  refraction." 

^  The  molecular  refraction  of  a  molecule  is  the  sum  of  the  atomic 
refractions  of  the  molecule.  Each  atom  exercises,  in  each  mole- 
cule, a  similar  influence." 

J.  H.  S.,  Jr. 

Formulae,  to  estimate  the  proportion  in  which  two  solu- 
tions of  known  per  centage  should  be  mixed,  in  order  to 
obtain  another  solution  of  the  desired  per  centage.    By  R. 

Rwra.     (P.  54.) 

As  an  example,  the  author  gives  the  following  figures  : 
Suppose,  that  2grm.  hydrochloric  acid  require  for  neutralization 
12.6  c.c.  normal,  KOH  solution,  and  that  another  2grm.  of  a  diflFerent 
acid,  should  require  16.8  c.c.    The  relation  between  them  may  be 
^pressed  as  follows  : 

TOO  DILUTE.  BEQUIBBD  STRENGTH.  TOO  CONCENT. 

12.6  13.7  16.8 

DiF.  1.2  DiF.  3.1 
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• 

Now  as  it  is  necessary  to  take  more  of  the  third,  the  weaker  the 
first ;  or  more  of  the  first,  the  stronger  the  third,  8.1  dilute  acid 
+  1.2  pts.  concentrated  acid  must  be  taken  in  order  to  obtain  4.3 
pts.  acid  of  the  desired  strength. 

These  proportions  are  best  calculated  to  an  even  number,  or  say, 
1 ,000  C.C. 

We  therefore  get  the  following  equation  : 

4.3  :  3.1  =  1,000  :  x 

X  =  720.93  cc.  dilute  acid. 
According  to  the  same  rule  ;  the  amount  of  concentrated  acid  is 
279.07  cc.     By  mixing  the  two  acids,  1   lit.  acid  of  the  required 
strength  (25^)  is  obtained. 

J.  o.  o.y  Jr. 

JaurncU  of  the  London  Chemical  Society, 

On  the  Estimation  of  Starch.  C.  O'SuUivan.  No.  CCLIV. 
(P.  1.) 

The  process,  as  applied  to  the  cereals,  involves  the  treatment  of 
the  flour  with  ether  to  remove  fat,  with  alcohol  of  .90  specific  grav- 
ity, to  remove  sugars,  albuminoids  other  than  casein,  etc.,  and  with 
water  at  36°-38°  C  to  remove  amylans,  etc.  These  solvents  are 
without  action  on  starch. 

Purified  starch  is  then  converted  by  specially  prepared  diastase 
into  maltose  and  dextrin,  which  are  the  sole  products,  and  the  resi- 
due after  this  action  of  diastase  is  shown  to  be  free  from  starch. 
Maltose  and  dextrin  are  then  determined  in  the  solution  by  the 
saccharimeter.  Malted  grains  yield  maltose  to  the  alcoholic  ex- 
tract among  the  other  sugars,  but  dextrin  is  not  present  in  either 
alcoholic  or  aqueous  extract.  Raw  grains,  of  average  ripenesSy 
yield  neither  soluble  starch  nor  either  of  its  decomposition-pro- 
ducts to  the  aqueous  solution.    The  errors  of  the  process  lie  within 

0.6  ^ 

A.  A.  B. 

On  the  Oxidation  of  Phosphorus  at  a  Low  Temperature 
and  the  alleged  Decomposition  of  Phosphorous  Anhydride 
by  Sunlight.  R.  Cowpeb  and  V.  B.  Lewes.  No.  CCLIV. 
rP.  10.) 

Detailing  the  results  obtained  by  passing  of  air  over  fused  phos- 
phorus and  the  exposure  of  the  product  to  sunlight.     The  deposit 
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obtaiDed  in  the  tube  is  shown  to  be  a  mixture  of  phosphoric  and 
phospborooB  anhydrides  with  pure  phosphorus  in  crystals,  the  lat- 
ter becoming  amorphous  phosphorus  when  exposed  to  sunlight. 

A.  A.  B. 

On  the  Constitution  of  the  Fulminates.  E.  Divers  and 
H.  Kawakita.    No.  CCLIV.    (P.  13.) 

The  authors,  acting  on  Steiner's  recommendation  of  mercury 
fuiminate  as  a  source  of  pure  hydroxylammonium  chloride  for 
which  one  of  them  had  need,  were  led  into  an  investigation  of  the 
falminates.  Fuming  hydrochloric  acid,  acting  on  dry  fulminate, 
yields  almost  the  theoretical  proportion  of  hydroxylamine,  accom- 
panied by  formic  acid  into  which  all  carbon  of  the  fulminates  is 
converted.  Dilute  acid  yields  also  a  trace  of  HON.  No  oxalic 
acid  results  from  action  of  acids  upon  fulminates,  although  car- 
bonic acid  is  set  free  when  sulphuric  acid  is  used. 

A.  A.  B. 

Theory  of  the  Constitution  of  the  Fulminates.  E. 
DivBRS    No.  CCLIV.     (P.  19.) 

The  fulminates  being  known  to  contain  two  isonitrosyl  radicals 
or  their  equivalents,  and  two  formic  carbons,  the  author  discusses 
the  earlier  formulae  given  by  Berzelius,  Kekul^,  Armstrong,  and 
Steiner  and  advances  the  hypothesis  that  the  fulminates  are 
formed  (1)  from  an  alcoholic  residue  in  which  hydrogen  has  been 
replaced  by  a  metal,  and  which  retains  only  C  and  O,  and  (2)  a 
condensed  hydroxylamine  residue.  After  discussing  the  formula  of 
hydroxylamine  which  is  regarded  as  amidogen  oxide  (NH,),  O  the 
author  deduces  the  following  formulae  : 

OC  — N 


Mercury  fulminate,  Hg,  O 

Fulminic  acid  H.  OC  =  N\ 

The  latter  is  formed  by  the  reaction. 

H.OCH,        0N\  aOC  =»  N\ 

I        +  O  —  0  +  2  H,0 

HCH,        ON/  HO  =-  N/ 
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Nitrate  of  silver  or  mercury  is  neoessary  to  fix  the  spontaneously 
decomposable  fulminic  acid  as  it  is  formed.  A.  A*  B. 

Note  on  the  Formation  and  on  the  Constitution  of  the 
Fulminates.    H.  E.  Abmstbong.    No.  CCLIV.     (P.  25.) 

A  criticism  upon  the  last  paper.     Nitrons  acidy  not  nitrous  an* 

hydride^  is  concerned  in  the  reaction.     The  assumption  of  Divers 

that  the  CHj  group  exchanges  2  H  for  N.OH  is  unwarranted.     The 

alcohol  in  formation  of  fulminic  acid  undergoes  successive  hydrox- 

yUUiofiy  in  accordance  with  a  known  reaction,  and  hydraxethalde- 

hydroly  CH,  (OH),  CH   (OH),,  is  formed.      This  compound  the 

author  regards  as  the  primary  source  of  the  fulminate,  "  which  is 

formed  from  it  by  simtUtaneotta,  or  it  may  be  consecutive^  action  of 

nitrous  acid  and  hydroQcylamine. 

Fulminic  acid  is  written 

ON.C.OH 

\C  (NH)  A.  A.  B. 

On  Liebig's  Production  of  Fulminating  Silver  without 
the  use  of  Nitric  Acid.  E.  Diybrs  and  M.  Kawakita.  No. 
CCLIV.     (P.  27.) 

The  statement  of  Liebig  (Ann.  Pliarm,  6,  287)  that  fulminating 
silver  separates  when  nitrous  acid  is  passed  into  an  alcoholic  solu- 
tion of  silver  nitrate  is  incorrect.  The  needle-like  crystals  de- 
scribed by  Liebig,  were  found  to  be  silver  nitrate.  Neither  under 
the  conditions  described,  nor  by  the  use  of  silver  nitrite,  could  the 
fulminate  be  obtained.  The  essential  condition  seems  to  bo  a 
vigorous  oxidation  of  alcohol  by  nitric  acid  in  presence  of  either 
mercury  or  silver  nitrate. 

Attempts  were  made  to  obtain  copper  fulminate  but  without  suc- 
cess. The  result  is  ascribed  to  "the  active  catalytic  oxidizing 
power  of  cupric  salts,  which  affects  the  action  of  nitric  acid  upon 
copper  (Acworth  and  Armstrong)  and  so  readily  causes  the  destruc- 
tion of  hydroxylamine  (or  isonitrosyl  hydride)  is  sufficient  to  ex- 
plain the  failure."  A.  A.  B. 

The  Illuminating  Power  of  Ethylene  when  burnt  with 
Non-Luminous,  Combustible  Gases.  Peboy  P.  Fbankland- 
No.  CCLIV.     (P.  30). 

The  author  refers  to  the  similar  investigation  of  Frankland  and 
Thome,  relating  to  the  luminosity  of  benzol  (Chem.  Soc.  J.  33,  89). 
His  results  are  summarized  as  follows. 
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1.  That  pore  ethylene,  when  burnt  at  the  rate  of  5  cubic  feet  per 
hoar  from  a  Referee's  argand  burner,  emits  a  light  of  68.5  standard 
candles. 

2.  That  the  illuminating  power  of  equal  volumes  of  mixtures  of 
ethylene  with  either  hydrogen,  carbonic  oxide  or  marsh  gas,  is  less 
than  that  of  pure  ethylene. 

3.  That  when  the  proportion  of  ethylene  in  such  mixtures  is 
aboye  60  per  cent,  the  illuminating  power  of  the  mixture  is  but 
slightly  affected  by  the  nature  of  the  diluent.  When,  on  the  other 
hand,  the  proportion  of  ethylene  in  such  mixtures  is  low,  the  illum- 
inating power  of  the  mixture  is  considerably  the  highest  when 
marsh  gas  is  the  diluent,  and  the  lowest  when  the  ethylene  is  mixed 
with  carbonic  oxide. 

4.  That  if  5  cubic  feet  of  ethylene  be  uniformly  consumed,  ir- 
respectively of  the  composition  of  the  mixture,  the  calculated  illum- 
inating power  is  in  every  case  equal  to  or  actually  greater  than  that 
of  pure  ethylene,  until  a  certain  degree  of  dilution  is  attained. 
This  intrinsic  luminosity  of  ethylene  remains  almost  constant  when 
the  latter  is  diluted  with  carbonic  oxide,  until  the  ethylene  forms 
only  forty  per  cent,  of  the  mixture  after  which  it  rapidly  diminishes 
to  zero,  when  the  ethylene  forms  only  20  per  cent,  of  the  mixture. 
When  the  ethylene  is  diluted  with  hydrogen,  its  intrinsic  luminosity 
rises  to  81  candles  when  the  ethylene  constitutes  30  per  cent,  of  the 
mixture,  after  which  it  rapidly  falls  to  zero  when  the  ethylene 
amounts  to  only  10  per  cent.  In  the  case  of  mixtures  of  ethylene 
and  marsh  gas,  the  intrinsic  luminosity  of  the  former  is  augmented 
with  increasing  rapidity  as  the  proportion  of  marsh  gas  rises,  the 
intrinsic  luminosity  of  ethylene,  in  a  mixture  containing  10   per 

cent,  of  the  latter,  being  between  170  and  180  candles. 

A.  A.  B. 

Lhemical  News,    Vol.  49. 

Notes  on  the  separation  of  Selenium  and  Tellurium 
from  each  other  and  their  preparation  from  Lead-cham- 
ber deposit.    Masachika  Shimose.     P.  26. 

On  the  Determination  of  the  Number  of  Atoms  in  a 
Molecule.    C.  A.  Seyler.    P.  3i. 

For  determination  of  molecular  weight  where  the  method  by 
vapor  density  is  inapplicable  and  in  bodies  comparatively  free 
from  crystalline  structure,  which  tends  to  produce  abnormal  changes 
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of  volome  in  solidifying,  the  following  rale  is  given:  **  The  diff< 
ence  between  the  real  density  just  before  and  jost  after  fusion. 
Tided  by  the  experimental   latent  heat  gives  the  number  of  ato 
in  the  molecule." 

*^  Real  density  "  is  defined  as  a  value  depending  upon  intermol 
cular  distance   and  is  obtained   by  dividing  the   relative   wei 
(Sp.  gr.)  referred  to  hydrogen,  by  the  molecular  weight  of  the  bo^ 
or  where  this  is  unknown  by  the  atomic  weight,  assuming  that  tk 
molecule  in  this  case  has  but   one  atom.     Latent  heat  of  fusion  o 
mercury,  calculated  as  above,  is  2.7;  the  experimental  value  of  Per^ 
son  is  2.8. 

The  author  concludes  that  ^'  real  density  "  is  proportionate  to 
absolute  temperature  and  suggests  that  the  density  of  liquids  at 
their  boiling  points  should  be  proportionate  to  latent  heat  of  con- 
densation. A.  A.  B. 

The   Molecular  Tolunie   of  Salt   Solutions.    W.  W.  J- 

NicoL.     p.  37. 

Attempts  to  establish  a  connection  between  the  composition  of  a 
salt  and  its  molecular  volume,  analogous  to  the  law  of  Kopp  for 
organic  liquids,  have  been  but  partially  succesful.  The  state  of 
molecular  aggregation  and  the  magnitude  of  intermolecular  spaces 
are  comparable  only  in  salts  which  are  strictly  isomorphous.  When 
salts  are  dissolved  in  water,  however,  the  molecular  interspaces  are 
approximately  coextensive.  The  author  considers  this  conclusion, 
reached  in  a  former  paper,  to  be  now  established  by  recent  work 
of  Groshaus  {WiedermamVs  Ann,  Nov.,  1883)  and  Bender  {/ft. 
Dec,  1883)  and  announces  the  following  law  :  **  In  diluted  solu- 
tions (1  equivalent  to  200  H^O)  the  volume  of  a  metal  in  a  salt  is 
independent  of  the  salt-radical  with  which  it  may  be  combined  '* 
and  vice  versa.  He  finds  by  experiment  that  the  volume-change 
on  double  decomposition  attended  by  precipitation  is  constant  in 
reactions  between  BaCl,  or  Ba(N0j)2  and  Na^SO^  or  K^SO^  and 
hopes,  by  a  continuation  of  his  experiments,  to  be  able  to  recognize 
water  of  constitution  of  a  salt  in  solution.  A.  A.  B. 

Uetermination  of  the  At.  wt.  of  Oxygen,    T.  Btaj)iTCH. 

P.  37. 

Discusses  the  methods  of  preparing  hydrogen  in  which  have  been 
used  in  determinations  of  the  At.  wt.  of  O  by  the  CuO  process,  and 
the  subsequent  manipulation,  indicating  possible  errors. 

A.  A.B. 
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On  the  nse  of  Litmus^  Bosolic  Acid,  Methyl-orange, 
Phenacetolin  and  Phenolphthalein  as  Indicators.    R.  T. 

Thomson.*  P.  32  and  p.  38. 

Continiiation  of  prey  ions  experiments.  A  comprehensive  smn- 
mary  of  the  work  is  given  in  a  table  showing  the  behavior  of  these 
indicators  in  titration  of  a  great  variety  of  compounds. 

Estimation  of  CI.  Br.  and  I.  in  presence  of  one  an- 
other.   F.  Majtwell-Ltte.    P.  66. 

All  of  the  halogens  are  precipitated  as  silver  salts,  weighed,  dis- 
solved in  very  dilute  solution  of  ECN  treated  with  a  weight  of 
KBr  equal  to  that  of  the  precipitate,  and  then  with  excess  of  de- 
lute  H^SO^.  The  precipitate  is  collected  and  weighed,  dissolved 
again  and  treated  as  before,  using  one  and  a  quarter  times  its 
freight  of  EI  instead  of  EBr,  dried  and  weighed  again.  The  sec- 
ond precipitate  contains  all  silver  as  bromide  except  what  was 
l>romide  or  iodide  already,  and  the  third  all  silver  as  iodide  except 
^what  had  previously  been  iodide.  A*  A.  B. 

Rapid  Filtration.    B.  F.  Davenport.    P.  67. 

In  a  note  to  the  Editor  the  author  describes  an  apparatus  for  pres- 
sure-filtration, in  which  the  funnel  is  covered  by  a  thick  sheet  of  rub- 
l)er  weighted  down  by  a  heavy  plate  of  glass.  The  filter  is  sup- 
ported by  a  perforated  cone,  as  usual,  and  pressure  upon  the  surface 
of  the  liquid  is  supplied  by  a  Fletcher's  foot-blower,  which  forces 
sir  into  an  opening  made  through  both  plates.  A*  A.  B. 
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American  Patents. 

CONDENSED   FROM   THE   OFFICIAL   GAZETTE   OF   THE   U.    S. 

PATENT  OFFICE,  BY  0.  H.  KRAUSE, 


January  1,  1884. 

291,142.— Base  for  paints.— A.  E.  Brockett. 

Made  of  pine  tar  or  Stocklolm  tar,  caoutchouc  gum,  gutta  percha,  gum 
shellac,  gum  copal  or  copal  (oil)  varnish,  and  linseed  oil. 

291,163. — Manufacture  of  ferrocyanides. — G.  de  Vigne. 

Coal  gas,  or  other  gas  or  smoke,  containing  cyanogen  or  hydrocyanic  acid  is 
deprived  of  its  tarry  products  and  subjected  to  the  action  of  a  mixture  of  iron, 
in  any  of  its  various  forms,  and  an  alkaline  salt. 

291,167.— Process  of  purifying  water  for  boiler  use.— C.  B.  Dudley. 
Consists  in  treating  the  water  with  caustic  baryta,  in  addition  to  soda  lime, 
the  whole  process  being  in  one  operation. 

291,168. — Method  of  purifying  water  for  boiler  use. — C.  B.  Dudley. 
Consists  in  treating  the  water,  first  with  caustic  baryta,  and  then  with  car- 
bonate of  soda,  the  whole  process  being  in  one  operation. 

291,175. — Extracting  naphtha  from  oil. — I.  W.  Evans. 
Heats  the  oil  to  the  desired  temperature,  then  admits  live  steam  to  drive  off 
the  naphtha  in  the  form  of  vapor. 

291,264. — Process  of  obtaining  ammonia  from  furnace  gases. — J.  and  J. 
Addie. 

Consists  in  first  fixing  the  ammonia  in  such  gases  after  they  leave  the  fur 
nace  by  mixing  them  with  sulphurous  acid  or  sulphuric  acid,  in  the  form  of 
gas  or  vapor,  and  then  condensing  or  dissolving  the  salts  or  compounds 
thereby  formed. 

291,298.— Retort  deoxidizing  furnace.— I.  D.  Condit,  Jr. 
Not  intelligible  without  the  drawing. 

291,302. — Preparation  of  glue  stock  from  bones,  etc. — E.  F.  Cru86. 

Adds  calcium  carbonate  to  the  mother-liquid  resulting  from  the  treatment 
of  bones,  etc.,  with  hydrochloric  acid  in  the  manufacture  of  glue,  then  adds 
calcium  hydrate  to  precipitate  organic  matter  and  separates  the  clear  calcium 
chloride  from  the  precipitated  impurities.  The  calcium  chloride  is  then  decom- 
posed by  means  of  sulphuric  acid  and  the  resulting  hydrochloric  acid  used 
over  again  after  the  calcium  sulphate  has  been  filtered  off. 

291,329.— Manufacture  of  Soap.— W.  E.  Gibbs  and  C.  G.  Otis. 
The  mixture  of  alkali  and  fat  is  passed  forcibly  through  a  heated  channel 
filled  with  small  particles  of  iron  or  other  substance. 

291,386.— Gas  furnace  for  metallurgic  and  other  purposes,  and  method  of 
perating  the  same. — J.  F.  Morgan  and  H.  F.  Hayden. 
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The  method  for  controlling  and  varying  the  character  of  the  flame  in  metal- 
luTgic  and  like  furnaces,  which  consists  in  first  bringing  together  the  proper 
volumes  of  air  and  gas  to  produce  complete  combustion  at  the  point  of  initial 
combustion,  and  then  surcharging  the  flame  with  oxidizing  or  carburizing 
gases  between  the  point  of  initial  combustion  and  the  working  chamber  of  the 
furnace. 

291,410. — Blast  furnace  for  zinc  ores. — A.  M.  G.  Sebillot. 

A  blast  furnace  combined  with  an  upper  and  lower  outlet-pipe,  of  which 
the  former  is  connected  with  a  condensing  chamber,  and  the  latter  is  con- 
nected with  a  condenser  formed  of  pipes  and  a  metal  collecting  chamber, 
which  pipe  condenser  is  connected  with  a  condensing  chamber. 

291,417.— Process  and  apparatus  for  making  coal  gas. — A.  Stamm. 

The  tarry  vapors  given  off  from  fresh  charges  of  bitiuninous  coal  in  gas 
retorts,  during  the  early  part  of  the  distillation,  are  converted  into  a  fixed  gas, 
by  injecting  such  vapors  by  the  combined  action  of  a  jet  of  gas  under  pres- 
sure, and  a  small  jet  of  steam,  into  and  through  a  mass  of  incandescent  coke 
contained  in  a  separate  retort. 

291,421. — Process  of  and  apparatus  for  manufacturing  gas. — J.  L.  Stewart. 

Consists  in  generating  a  mixture  of  hydrogen  and  carbonic  oxide, 
by  decomposing  steam  in  contact  with  incandescent  fuel,  cooling  them 
and  then  forcing  them  by  a  pump  into  an  injecting  device,  and  thereby 
spraying  a  stream  of  hydrocarbon  liquid  into  a  heated  vaporiser,  and  finally 
combining  and  fixing  the  resulting  vapor  and  gases  by  passing  them  through 
heated  retorts. 

291,422.— Coke  oven.— H.  Stier. 

A  coke  oven  adapted  for  heating  with  gas,  and  arranged  on  the  regenerative 
principle. 

291,462. — Fume  condensing  attachment  for  ore  furnaces. — E.  M.  Alderman. 

The  smoke  stack  of  an  ore  furnace  or  smelter  is  connected  with  a  large 
horizontal  pipe,  into  which  water  can  be  sprayed  for  the  purpose  of  condensing 
the  fumes. 

291.463.— Electric  gas  generator.    C.  E.  Ball  and  C.  S.  Bradford,  Jr. 

Consists  in  generating  hydrocarbon  gas  in  an  electrical  generator,  and  hy- 
drogen gas  in  another  electrical  generator  and  mingling  said  gases. 

January  8,  1884. 

291,666.— Process  of  making  syrup  and  sugar  from  sorghum  cane.  A.  J. 
Adamson. 

Proposes  to  first  roast  the  cane  and  then  to  express  the  juice. 

291,641. — Process  of  obtaining  aluminium.    F.  J.  Seymour. 

Claims  to  obtain  an  alloy  of  zinc  and  aluminium  by  mixing  aluminous  ore 
or  earth  with  an  ore  of  zinc  and  with  carbonaceous  material  and  a  fiux  and 
subjecting  the  mixture  to  heat  in  a  close-retort. 

291,682. — Method  of  and  apparatus  for  refrigerating  parafflne  and  other 
oils.  B.  F.  Shakespeare. 

Consists  in  bringing  together  the  oil  and  a  refrigerating  liquid  both  in  a 
spray  or  comminuted  condition. 


i 


52  ABSTRACTS  :  AMERICAN  PATENTS. 

291,670.— Process  of  and  apparatus  for  obtaining  gold  and  silver  from  their 
ores  bj  combined  electrolytic  and  amalgamating  processes.    M.  Body. 

Subjects  gold  and  silver  ores  to  the  action  of  ferric  salts,  in  combination 
with  the  electrolytic  process  and  subsequently  amalgamates  the  metals  with 
mercury  under  the  continued  action  of  the  electric  current. 

291,676.— Apparatus  for  carbureting  air.    W.  F.  Burrows. 

A  combination  of  mechanical  arrangements  for  effecting  the  above  purpose. 

291,677.— Paint.    A.  Buzolich  and  T.  K.  Smith. 

Composed  of  the  following  harmonious  ingredients:  Linseed  or  nut  oil, 
hydrochloric  acid,  phosphoric  acid,  shellac,  resin,  chromate  of  potash,  bees- 
wax and  garlic. 

291,678.— Paint.    A.  Buzolich. 

A  paint  composition,  the  basis  whereof  is  linseed,  or  nut  oil,  combined  with 
chrysophanic  acid,  sulphates  of  zinc  and  copper,  and  chromate  of  potash. 

291,784.— Artificial  stone.    W.  Howell. 

Muriatic  acid,  flowers  of  sulphur,  molasses,  iron  scale,  sand  and  cement. 

291,784.— Tawing  hides  and  skins.    A.  Schultz. 

Consists  in  subjecting  them  to  the  action  of  a  solution  of  potassium 
bichromate  and  then  treating  the  same  with  a.  compound  containing  hydro- 
sulphurous  acid. 

291.785.— Tawing  hides  and  skins.— A.  Schultz. 

Consists  in  subjecting  them  to  the  action  of  a  bath  prepared  from  a  metallic 
salt — such  as  potassium  bichromate — ^and  then  to  the  action  of  a  bath  capable 
of  evolving  sulphurous  acid. 

291,821. — Process  of  concentrating  sulphuric  acid. — M.  A.  "Walsh. 
Concentrates  in  the  usual  way  until  the  acid  contains  about  9S%  of  monohy- 
drated  acid,  and  then  completes  the  concentration  in  iron  or  steel  vessels. 

291,880.— Hydrocarbon  furnace.— R  B.  Avery. 

Fed  by  hydrocarbon  vapors  and  gas  evolved  from  the  oil  by  means  of  super- 
heated steam. 

January  15,  1884. 

291,860. — Apparatus  for  the  manufacture  and  delivery  of  illuminating  gas. 
— W.  H.  Adams. 

Manufactures  carbonic  oxide  with  or  without  the  addition  of  steam  and 
hydrocarbons,  by  forcing  a  controllable  supply  of  air  to  the  producers  and 
thence  to  the  service  mains. 

291,948.— Gas  generator.— D.  M.  Small. 

Apparatus  for  enriching  air  or  combustible  gases  with  hydrocarbons. 

291,958.— Depilating  hides  and  skins.— A.  H.  Stone. 

Sulphide  of  sodium  in  combination  with  pure  sulphur  and  carbon. 

291,998. — Apparatus  for  recovering  soda  used  in  manufacture  of  pax)er 
pulp.— E.  W.  Dixon. 
Relates  to  an  apparatus  for  concentrating  dilute  solutions. 

292,020  and  292,021.— Mode  of  utilizing  discarded  rubber  belting  and  rub 
ber  hose.— F.  A.  Magowan. 
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292,054.— Apparatus  for  making  sulphuric  acid.— J.  S.  Rigby. 

The  combination  9f  the  kiln  or  burner,  the  nitre  oven,  its  pans,  a  sulphuric 
acid  heating  cistern,  a  vessel  provided  with  an  indicator  and  serving  to  con- 
tain nitrate  of  soda  in  solution  and  pipes  for  supplying  the  solution  and  sul- 
phuric add  to  the  pans. 

292.078.— Glover's  tower.    M.  A.  Walsh. 

CUum  8.  A  Glover's  tower,  the  walls  and  arch  of  which  are  composed  of 
courses  of  cut  quartz,  said  arch  being  corbeled  out  bj  overhanging  arches, 
and  formed  with  openings  for  the  descent  of  acid  from  an  upper  chamber  and 
the  ascent  of  gases  admitted  through  a  lateral  opening  near  the  base  of  the 
tower,  substantially  as  shown  and  described. 

292,081  and  292,082.— Apparatus  for  making  gas.— A.  Wilson. 
A  gas  producer  with  central  rotating  tuyere,  liquid  seal  and  provided  with 
means  for  automatically  removing  incombustible  refuse. 

292,100.— Process  of  and  apparatus  for  mixing  and  cooling  sugar.— M.  C. 
Cogswell. 

A  combination  of  mechanical  arrangements  for  finely  dividing  the  sugar 
and  bringing  it  into  contact  with  air. 

292.119.— Process  of  making  white  lead.— I.  E.  Eessler. 

Electrolyses  an  alkaline  acetate  in  solution,  using  lead  for  both  the  anode 
and  cathode,  whereby  acetate  of  lead  and  solution  of  caustic  alkali  is  formed. 
These  are  subsequently  mixed,  forming  hydrated  oxide  of  lead  and  regenerat- 
ing the  alkaline  acetate.  By  passing  carbonic  acid  gas  into  this  solution,  the 
suspended  oxide  is  converted  into  carbonate. 

292,126.— Manufactaro  of  vinegar.— V.  Michaelis. 

Describes  a  method  for  conducting  the  ordinary  process  of  acetification  with 
greater  rapidity. 
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PROCEEDINGS   OF  THE   AMERICAN    CHEMICAL 

SOCIETY. 

Hegular  Meeting,  March  Ith^  1884. 

Vice-President  Prof.  A.  R.  Leeds  in  the  chair. 

The  minutes  of  the  February  meeting  were  read  and  approved. 

The  minutes  of  the  meeting  of  the  Board  of  Directors,  held 
February  12,  were  read. 

It  was  moved  by  Mr.  Casamajor,  and  seconded  by  Mr.  Stebbins^ 
that  the  vote  be  taken  on  the  proposed  amendment  to  Article  VIII. 
of  the  Constitution,  viz.:  **Tbat  10  members  shall  constitute  a 
quorum." 

The  amendment  was  carried  unanimously,  twenty-three  members 
voting. 

The  chairman  exhibited  the  Hoffman  medal,  presented  to  the 
Society  by  the  subscribers. 

The  following  nominations  were  then  taken  up,  Messrs.  Rau  and 
Rupp  acting  as  tellers: 

Nominattd  by 

Dr.  Antonio  de  Gordon  y  Acosto,  of  1  James  H.  Stebbins,  Jr., 
Havana,  Cuba;  care  of  Dr.  J.  J.  >■  Wm.  Rupp,  A.  A.  Brene- 
Lewis,  42  Broadway,  New  York.      )      man. 

Harry  S.  Haas,  Ph.B.,  49  West  39th  )  C.  E.  Munsell,  J.  B.  Mack- 
St.,  New  York  City.  J      in  tosh,  Wm.  Rupp. 

Charles  Tennant  Lee,  45  Kilby  St.,  )  N.  H.  Darton,  A.  A.  Brene- 
Boston,  Mass.  (      man,  T.  S.  Gladding. 

6aron  Ferdinand  Van  Mueller,  Mel-  )  N.  H.  Darton,  A,  C.  Hale, 
bourne,  Australia.  f     A.  R.  Leeds. 

T.  Lambert,  Walpole  Dye  and  Chemi-  (  A.  Peimisat,  W.  H.  Nich 
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cal  Co.,  Walpole,  Mass.  )      ols,  T.  O'Connor  Sloaue. 

Frederick  T.  Walsh,  Walpole  Dye  and  )  A.  Pennisat,  W.  II.  Nich- 
Chemical  Co.,  Walpole,  Mass.  J      ols,  T.  O'Connor  Sloane. 

J.  Howard  Wainwright,  Ph.B.,  402  )  Wm.  Rupp,  James  H.  Steb- 
Washington  St.,  New  York  City.      J      bins,  Jr.,  C.  E.  Munsell. 

Dr.    James    Lewis    Howe,     Military  )  T.  P.  Venable,   James  H. 
Academy,  Cleveland,  Ohio.  J     Stebbins,  Jr.,  Wm.  Rupp. 

Vincent  M.  Picabia,  cor.   Horatio   &  I     'o^^tv^™*'^  rl'    vt^v^a/ 

West  Sts.,  New  York  City.  f     ^!i       '       ' 

'  ^  )      mann. 

Max  Schwarz,  cor.   Worth  Street  &  )  H.  Endemann,  P.  Casama- 
Bowery,  New  York  City.  J     jor,  M.  Alsberg. 

All  were  unanimously  elected. 
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The  following  were  proposed  for  membership: 

Morton  Liebschtltz,  345  West  84th  St.,  )  P.  Casamajor,  J.  H.  Steb- 
N.  Y.  J       bins,       Jr.,       William 

Edmund   Banjaid,  2    West   14th   St.,  )      Rupp. 
N.  Y.  f 

The  following  paper  was  then  read : 

The  Physical  and  Chemical  Analysis  of  Flour,  by  A.  R.  Leeds. 

Prof.  Breneman  moved  that  a  Committee  of  three  be  appointed  by 
the  chair  to  decide  upon  a  uniform  system  of  notation  and  nomen- 
clature, to  be  used  in  all  publications  of  the  Society.  Amended  by 
Mr.  Stebbins,  increasing  the  Committee  to  five,  and  carried. 

Mr.  Casamajor  moved  that  an  election  be  held  to  fill  the  position 
of  Vice-President,  and  Director  left  vacant  by  the  resignation  of 
Dr.  Doremus.     Carried.     Prof.  Breneman  was  elected. 

The  meeting  then  adjourned. 

C.  E.  MUNSELL, 

Recording  Secretary. 
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PAPERS  UPON  INDUSTRIAL  CHEMISTRY. 

By  Albert  R.  Leeds. 

n.    the  physical  and  chemical  analysis  of  flour. 

The  great  attention   paid  during  five   years  past  in  the  United 
States  to  the  subject  of  the  adulteration  of  foods,  has   already  re- 
sulted in   a  voluminous  literature.     Unfortunately,  much  of  this 
literature  is  crude  and  erroneous,  and  especially  that  referring  to  the 
topic  of  the   present  article.     Originally  appearing   with  specious 
pretenses  of  scientific  merit  in  certain  medical  journals,  these  mis- 
statements have   gained    credence   with  many  reputable  medical 
practitioners.      Finally,    having    permeated    downward  into   the 
columns  of  the  daily  press  and  into  the  popular  mind,  they  have  be- 
come so  firmly  lodged  as  to  make  their  eradication  difi&eult. 

Foremost  in  this  direction  was  a  paper  published  in  Gaillard's 
Medical  Journal,  Jan.  1882,  with  the  following  alarming  title : 
**  Highly  important  and  extensively  advertised  cereal  foods  under 
the  microscope.  The  genuine  ;  the  spurious  ;  the  worthless  and  the 
fraudulent.  Therapeutic  as  well  as  dietetic  facts  of  great  value  to 
physicians  and  their  patients.  By  Ephraim  Cutter,  A.M.,  M.D., 
Harvard,  etc."  The  only  means  of  research  employed  by  the 
autltor  of  this  paper  was  the  microscope,  which  he  styles  an  "  un- 
erring teacher,"  "  an  infallable  detector  of  fraudulent  claims  in  re- 
gard to  cereal  foods,"  etc.  The  results  of  microscopic  examina- 
tions are  termed  analyses,  and  as  such  are  expressed  in  figures  de- 
noting the  relative  percentages  of  gluten  and  starch.  The  principal 
feature  of  the  article,  and  the  one  most  calculated  to  awe  and  con- 
vince the  popular  mind,  was  the  woodcuts  with  which  it  was  pro- 
fusely illustrated,  and  which  purported  to  be  impartial  representa- 
tions of  what  might  be  seen  of  these  foods  when  looked  at  through 
an  objective,  magnifying  800  diameters.  Some  of  these  cuts  or 
slides  represent  flour  entirely  made  up  of  unruptured  gluten  cells, 
while  specimens  of  other  flour,  quite  as  remarkable,  but  for  a  differ- 
ent reason,  are  represented  as  composed  of  starch  cells  and  fibrous 
tissue  only.  The  two  flours  which  are  more  especially  singled  out, 
the  one  for  unstinted  praise,  the  other  for  condemnation,  are  the 
Franklin  Mills  Kntire  Wheat  Flour,  and  the  Gluten  Flour  of  the 
New  York  Health  Food  Co.  Besides  the  woodcuts  which  repre- 
sent the  former  as  composed  almost  entirely  of  gluten  cells,  the  ex- 
cellence of  the  former  flour  incites  the  microscopist  to  add    that, 
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"  So  loDg  as  the  makers  maintain  such  a  proportion  of  gluten  cells^ 
they  confer  a  blessing  on  mankind."  On  the  other  hand,  the 
gluten  flour  is  stigmatized  as  ^'  a  meal  and  not  a  flour.  The  circu* 
lars  are  travesties,  and  show  an  ignorance  which,  if  it  did  not  affect 
human  life,  would  be  ridiculous."  In  all  this  so-called  gluten  flour 
which  the  microscopist  examined,  he  states  that  in  repeated  exami- 
nations only  seventy  gluten  cells  were  found. 

Chemical  analyses  show  the  falsity  of  these  statements,  as  I 
will  explain  later  on.  But  even  without  the  aid  of  positive  knowl- 
edge, founded  on  analytical  data,  these  statements  should  have  de- 
ceived no  one  accustomed  to  the  use  of  the  microscope,  as  is  evi- 
dent from  the  following  considerations.  In  the  first  place,  in  making 
a  chemical  analysis  of  flour  as  much  as  teii  grammes  should  be  used. 
The  analysis  of  so  large  a  quantity  affords  a  guarantee  that  the 
figures  obtained  represent  the  average  composition  of  a  mechanical 
n^ixtureof  the  constituents  ofa  non-homogeneous  product  like  flour. 
But  the  weight  of  flour  exhibited  on  a  microscopic  slide  does  not 
exceed  the  too^ooo^^  P***^  ^^  ^^®  quantity  taken  for  chemical 
analysis,  and  could  not  fairly  represent  an  average.  Neither  can 
one  determine  by  counting  upon  one  slide  or  upon  a  hundred  slides, 
the  relative  number  of  starch  cells  and  unruptured  gluten  cells^ 
what  is  the  percentage  of  starch  and  gluten.  It  could  not  be  done 
even  were  the  gluten  cells  unruptured.  But  in  the  process  of  grind- 
ing they  are  largely  broken  and  their  contents  conmiingled  with 
the  starch.  When  so  commingled,  it  is  difficult  even  with  the  aid 
of  chemical  reagents  to  discriminate  between  the  albuminoid  and 
amyloid  constituents  of  flour.  To  estimate  their  percentage 
amounts  by  counting  is  impossible. 

So  different  in  appearance  are  the  various  parts  of  one  slide,  and 
so  different  are  various  slides  prepared  from  one  and  the  same  flour^ 
that  the  use  of  pictures  of  such  slides  to  substantiate  statements  as 
to  differences  in  composition  in  the  flours  examined,  is  misleading. 
Lest  any  microscopist  should  regard  this  protest  as  unnecessary,  since 
it  is  but  insisting  upon  a  matter  with  which  he  is  already  familiar, 
let  him  call  to  mind  how  successfully  the  public  is  deceived  by  the 
claim  that  microscopic  research  necessarily  implies  researcli  of  great 
scientific  exactitude.  In  the  present  instance  certainly,  authorities 
in  medical  science  were  led  astray.  Had  they  but  reflected  for  a 
moment,  that  Dr.  Cutter's  assertion  that  many  of  the  cereal  foods 
examined   contained  no  gluten  whatsoever,  was  in  itself  a  sufficient 
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proof  of  the  falsity  of  his  statements,  insomuch  that  there  is  no 
floor  bat  what  necessarily  contains  some  gluten,  they  would  not 
have  indorsed  his  publications  without  independent  examinations. 
But  in  an  address  delivered  before  the  New  York  Medical  Society, 
Feb.  8lh,  1882,  its  President,  Dr.  A.  Jacobi,  says  of  these  microscopic 
examinations  of  Dr.  Cutter  :  "  I  shall  refer  to  his  statements,  de- 
siring to  give  them  tlie  greatest  possible  publicity.  I  wish  the  brief 
article  of  his  would  be  distributed  in  a  hundred  thousand  copies,  re- 
printed in  every  secular  paper,  read  from  every  platform  and  pulpit 
of  the  land.  For  it  is  time  that  fraud  should  be  stopped,  and  a 
nefarious  trade  suppressed." 

Then  follows  a  r6sum6  of  Dr.  Cutter's  labors,  in  which  without 
any  assurance  on  the  part  of  the  presiding  officer  of  a  distinguished 
medical  society,  that  he  has  submitted  statements  involving  the  rep- 
Qtation  and  business  fortunes  of  more  than  two-score  of  the  manu- 
facturers of  cereal  foods  in  the  United  States  to  any  independent 
critical  research,  he  bestows  indiscriminate  and  exaggerated  com- 
mendation upon  them  all.  , 

In  a  paper  published  in  the  Transactions  of  the  College  of  Phy- 
sicians of  Philadelphia,  III.  series,  VI.,  377, 1  have  given  the  results 
of  the  examinations  of  many  of  the  foods  referred  to,  the  examina- 
tions being  conducted  with  the  aid  of  the  microscope  and  mechan- 
ical manipulations,  but  controlled  by  chemical  analysis.  Without 
quoting  in  detail,  I  shall  insert  in  this  place  only  the  table  of 
analyses  as  showing  how  incorrect  was  the  statement  made  by  Dr. 
Cutter  and  approved  by  Dr.  Jacobi,  of  the  absence  of  gluten  in 
Blair's  Wheat  Food,  "  Imperial  Granum,  Ridge's  Food,  Savory  & 
Moore's  Food,  Farwell  <fe  Rhine's  Gluten  Flour,  Hubbell's  Pre- 
pared  Wheat,"  and  other  cereal  preparations. 
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The  mieroacopio  drawings  allnded  to  were  made,  it  is  stated,  by 
Dr.  A.  T.  Cozner.  ReccDtly,  in  what  purported  to  be  a  Bumoiary 
of  certain  information  contained  in  a  book  entitled  "  What  we  Gat 
and  What  we  Drink,"  this  gentleman  has  published,  under  the  title 
of  "  Food  Analyses — Flour,"  a  paper  in  the  Scientific- American 
Supplement  Xo.  414,  in  which  ntatements  are  made  similar  to  ihofle 
advanced  by  Dr.  Cutter,  but  itorainally  supported  by  proofs  of 
quite  different  character.  The  fact  that  the  microscope  gives  in- 
correct notions  of  the  relative  amounts  of  gluten  and  starch  is 
admitted,  and  the  attempt  to  make  a  quantitative  analysts  of  flour 
by  the  use  of  this  instrument  is  abandoned.  At  the  same  time  the 
pictures  of  flour  as  seen  under  ibe  microscope  are  quite  different 
from  flour  as  it  actually  appears  when  thus  examined. 

In  the  ac- 
companying 
repro  d  u  ciion 
of  the  drawing 
made  by  Dr. 
Cuzner,  No.  1 
— fig.  and  pur- 
porting to  be  a 
micrograph  of 
the  Rlisbury 
best  flour,  the 
large  circles 
with  rays  or 
crosses  at  their 
ceoters,  and 
marked  A,  are 
stated  to  be 
pictures  of 
giant  starch 
Ni>  [  cells.     B     to 

stand  for  smaller  starch  cells,  and  C  for  granular  gluten.  Whether 
C  is  a  mere  dot  or  a  very  small  circle  without  a  dot  in  its  center,  is 
not  clear  from  the  drawing.  But  that  the  smaller  starch  cells  are 
circlea  with  dots  in  their  centers,  appears  to  have  been  certainly 
intended. 
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This  drawing  presumably  repreiients  the  appearance  in  ordinary 
light,  but  in  that  light  starch  granules  do  not  exhibit  crosses,  nor  in 
any  light  crosses  of  the  character  depiuted  in  the  drawing.  More- 
over,  gluten  cannot  be  distinguished  from  starch  in  the  manner 

.  The  next  photo-engraving  No.  II  is  a  reproduction  which  (to  quote 
the  language  of  the  original  article)  "  represents  the  appearance  of 

he  Frankl  n  M  lis  flour  and  equally  well  ep  esents  the  Heal  h  Food 
C    mpany  s 


starch  cells ;  B,  portion  of  bran  coat ;  C,  portion  of  bran  coat  with 
gluten  cells  unruptured." 

The  microBcopist  will  be  struck  by  the  remarkable  fact  that  this 
cat,  which  is  entitled  "  Health  food  gluten  flour  as  seen  under  the 
microscope,"  represents  a  number  of  thin  nections  of  the  wheat- 
berry.  Most  of  these  sections  are  transverse,  and  repiesent  very 
beautifully  the  cpiuarp,  endocarp,  testa  and  secundine  of  the  berry, 
precisely  as  they  appear  when  viewed  in  their  natural  positions  to 
one  another.  The  largest  section  is  a  diagram  illustrating  the  rela- 
tive position  of  the  three  outer  coats  of  the  berry  as  viewed  from 
without.    It  is  a  matter  of  nicety  to  prepare  such  excellent  sections 
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of  the  beny,  when  it  is  sliced  with  a  knife,  and  in  tiie  cmehcd  frag- 
ments of  the  bony  that  remain  after  it  has  been  ground  into  Bour 
I  had  never  eeun  anything  of  the  character  above  figured.  But, 
tbinkiug  other  observers  might  hnve  been  more  fortunate,  I  looked 
throDgh  the  literature  of  the  subject,  and  found  preciaely  the  same 
digrams  as  those  figured  by  Dr.  Cuzner,  In  tlie  latter  case  they 
appear  in  company  with  giant  starch  cells  (granules  ?),  whose  mag- 
nitude is  comparable  with  the  unruptured  gluten  cells.  In  the 
former,  they  appear  aa  illustrations  of  thin  sections  of  the  berry, 
Rg.  3  in  the  above  cut  No.  Ill  showing  "  the  relative  position  of  the 


*cveral  layers  of  the  investing  coats  of  the  berry,  as  seen  from  with- 
^ot ;  Fig.  4,  as  viewed  in  a  section  transverse  to  the  greater  length  of 
'he  berry  ;  Fig.  5,  as  presented  in  longitudinal  section."  In  the 
litter  case,  a«  reproduced  by  Dr.  Cuzner,  they  are  portions  of  what 
he  saw  when  Health  Food  Gluten  Flour  was  examined  under  the 
"•KToseope  ;  in  the  former,  they  form  the  cut  which  can  be  found 
**°  page  4,  Report  on  Vienna  Bread,  printed  in  1875  at  the  Govern- 
'''^nt  Printing  Office  in  Washington,  this  report  having  been  written 
"y  E.  N.  Horsford,  IT.  S,  Commissioner  to  the  Vienna  International 
Exhibition,  1873.  I  have  had  this  Inst  cut.  No.  in,  reproduced  by 
pboto-engTaving  to  compare  with  Dr.  Cuzner's  No.  II. 
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It  is  needless  further  to  insist  upon  the  worthlessness  of  mere 
microscopic  inspection  in  determining  the  relative  composition  of 
flour.  But  after  the  erroneous  nature  of  the  results  arrived  at  by 
Dr.  Cutter  by  means  of  microscopic  inspection  only  had  been 
pointed  out,  one  of  his  critics,  Prof.  J.  G.  Richardson,  m  an  article 
entiled  "A  Serious  Microscopic  Blunder"  (Phila,  Med.  News, 
June,  1882),  called  attention  to  the  fact  that  he  or  any  other  physi- 
cian, without  the  employment  of  the  more  exact  methods  of  chemi- 
cal analysis,  could  obtain  sufficiently  approximate  results  by  simple 
manipulation  of  flour,  to  prevent  them  from  being  led  astray  in 
the  matter.     He  says: 

"  Dr.  Cutter  asserts  that  the  opaque,  oval  or  rounded  cells  (con- 
stituting the  fourth  coat  of  the  wheat  grain,  according  to  Prof. 
Parkes)  afford  most  of  the  gluten,  and  hence  on  their  presence  the 
chief  strength  of  the  food  depends."  He  therefore  declares  that  a 
large  number  (fourteen)  of  the  food-stuffs  he  examined,  and  found 
under  his  microscope  to  display  none  of  these  so-called  "gluten- 
cells," '^  contain  no  gluten"  (page  9),  and  broadly  intimates  that 
they  are  consequently  frauds  upon  the  public.  J^ut  the  fact  is, 
these  so-called  "gluten  cells"  (denominated tby  TAyeny  olei/eres) 
probably  include  in  their  substance  starch,  phosphates,  fatty  mat- 
ters and  coloring  materials,  containing  only  parts,  perhaps,  but  a 
small  part,  less  than  one-seventh,  of  the  gluten  which  exists  in 
wheat.  Thus,  Peligot,  as  a  mean  of  fourteen  analyses,  gives  the 
percentage  of  gluten  in  flour  (whence  "  gluten-cells  "  are  removed) 
at  12.8,  while  in  bran  (containing  nearly  all  the  "gluten  cells  ")  it 
is  only  10.84,  and  other  observers  confirm  his  statements.  If  my 
friend.  Dr.  Cutter,  or  any  of  his  disciples,  would  like  to  satisfy 
himself  that  he  has  made  a  lamentable  mistake  in  this  matter^ 
let  him  take  say  ten  grams  of  one  of  the  fine  flours  he  asserts 
"  contain  no  gluten,"  mix  it  with  water  into  a  dough,  let  it  stand 
for  half  an  hour,  and  then  stir  it  in  a  porcelain  capsule,  with  suc- 
cessive portions  of  water,  until  the  starch  is  washed  away,  and  the 
adhesive  fibrillated  gluten  is  left  nearly  pure,  in  the  proportion, 
after  drying,  of  from  seven  to  twelve  per  cent.  ( Vide  Parkes' 
Practical  Hygiene,  fifth  edition,  1878,  p.  224.)  The  small  starch- 
corpuscles  and  granules,  left  by  this  process  entangled  among  the 
threads  of  gluten,  can  be  beautifully  differentiated  by  adding  a  drop 
of  iodine  solution,  which  affords  the  usual  deep-blue  reaction  with 
the  starch,  but  dyes  the  gluten  filaments  of  a  yellowish-brown  tint.' 
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The  chemist  will  recognize  in  the  above  extract  from  Parkes' 
Hygiene,  the  result  of  the  investigation  of  v.  Bibra,  Millon,  Rivot, 
Ritthansen  and  others  upon  the  gluten  contained  in  cereals.  The 
method  elaborated  by  these  chemists  appears  to  have  been  adopted 
after  the  above  suggestions,  by  Dr.  Cuzner,  but  unfortunately  with 
a  modification  which  robs  it  at  the  same  time  of  its  simplicity  and 
its  value.  For  instead  of  manipulating  the  gluten-dough  in  a 
verj*  small  flow  of  water  directly  between  the  fingers  (which  is 
best),  Dr.  Cuzner  proposes  to  tie  it  up  in  a  muslin  bag  and  manipu- 
late this  in  a  jar  of  water  until  all  the  starch  is  washed  out. 

His  language  is:  *'  Having  an  occasion  to  make  an  analysis  of  cer- 
tain flours  as  to  the  relative  amount  of  starch  and  gluten  they  each 
contained,  I  thought  that  the  process  adopted,  being  simple  and 
one  easily  carried  out  by  persons  of  ordinary  intelligence,  it  would 
interest  your  readers  and  give  them  the  means  of  ascertaining  for 
themselves  the  food  value  of  any  flour  they  might  at  any  time  bo 
using  as  food  in  their  families.'' 

Then  follows  more  in  detail  the  process,  which  is  as  follows: 
"  A  certain  portion  (2,000  gr.)  of  each  of  these  flours  was  mixed 
with  water,  separately  from  the  rest,  and  inclosed  in  a  piece  of 
muslin,  as  we  inclose  a  pudding.  This  inclosed  dough  was  then 
kneaded  in  a  certain  amount  of  water  in  order  to  separate  the 
starch  from  the  rest  of  the  flour.  During  this  kneading  process, 
water  readily  passed  through  the  cloth  to  tlie  dough,  and  back 
again  to  the  remainder  of  the  water,  carrying  with  it  on  its  return 
the  starch  cells,  albumen  and  sugar.  By  continuing  this  kneading 
process,  the  starch,  sugar,  albumen  and  gum  were  finally  separated 
from  the  gluten,  which  remained  a  soft,  tenacious,  elastic  sub- 
stance, insoluble  in  water,  inside  the  cloth.  The  gluten  was  then 
removed  from  the  inside  of  the  cloth,  moulded,  dried,  and  weighed. 
The  water  containing  the  starch,  gum,  albumen,  and  sugar,  was 
placed  in  a  vessel  and  allowed  to  stand  for  some  hours,  in  order 
that  time  might  be  allowed  for  the  starch-cells  to  settle  to  the 
bottom. 

At  the  end  of  this  time  the  water  was  poured  off  and  the  starch 
moulded  into  a  cake,  dried,  and  weighed.  In  the  examination  of 
the  Franklin  Mills'  and  Health  Food  Co.'s  flour,  an  additional  pro- 
cess was  required.  During  the  kneading  process,  described  ahove, 
the  fine  bran  with  adherent  gluten  cells  was  forced  through  the 
cloth  and  became  mixed  with  the  starch-cells  in  the  water.     This 
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wator  had  to  be  filtered  through  very  fine  lawn  muslin.  The  starch- 
cells  readily  passed  through  this  cloth,  but  the  bran  was  detained 
on  the  muslin,  and  afterward  collected,  dried,  and  weighed.  As 
the  purpose  of  this  analysis  was  not  to  ascertain  the  amount  of 
albumen,  gum,  and  sugar  contained  in  the  flours,  but  rather  the 
amount  of  gluten  and  starch,  the  examination  was  continued  no 
further.  But  if  the  reader  should  desire  to  ascertain  how  much 
albumen,  gum,  and  sugar  a  certain  amount  of  flour  contains,  the 
following  process  may  be  adopted.  Take  the  water  poured  off 
from  the  settled  starch,  and  boil  it.  This  will  coagulate  the  con- 
tained albumen,  which  can  be  collected  on  a  filter,  dried,  and 
weighed.  The  water  that  passes  through  the  filter  can  afterwards 
be  evaporated  over  boiling  water,  and  the  gum  and  sugar  collected, 
dried,  and  weighed." 

An  entirely  original  and  quite  surprising  use  of  pictorial  illustra- 
tion in  connection  with  analysis  is  now  given.  Three  rectangular 
blocks  are  depicted  with  sharp  angles  and  perfectly  plane  sides  as 
representing  the  dried  gluten  obtained  from  the  three  flours.  They 
are  all  equally  symmetrical,  and  distinguishable  only  by  the  fact 
that  the  Franklin  Mills  gluten  cake  is  large,  the  Health  Food  Co. 
gluten  small,  and  the  Pillsbury  gluten  cake  of  intermediate  size. 
The  striking  angularity  and  symmetry  of  these  gluten  blocks  which 
appear  as  if  cut  out  of  steel,  is  puzzling.  Crude  gluten,  as  I  have 
encountered  it,  is  an  extremely  tough  substance  of  a  leather-like 
consistency,  which,  on  drying,  is  puffed  out  by  the  imprisoned 
moisture  in  globular  and  more  or  less  fantastic  shapes. 

Three  equally  symmetrical  blocks  also  in  all  respects  similar,  ex- 
cept in  size,  represent  the  starch.  They  have  a  monumental  char- 
acter, and  more  closely  represent  grave-stones  than  anything  in  the 
nature  of  starch.  Difiicult  as  the  task  would  be  of  moulding 
crude  gluten  into  rectangular  blocks,  yet  it  would  be  easy  of  execu- 
tion com])ared  with  that  of  compactmg  starch  granules  into  similar 
masses — an  achievement  thus  far  to  me  quite  inexplicable.  Two 
more  solid  blocks  represent  bran,  that  from  the  Franklin  Mills 
flour  small,  that  from  the  Health  Food  Co.  large.  How  bran 
which  has  been  separated  from  both  starch  and  gluten  can  be  built 
up,  compacted,  dried  and  weighed  in  coherent  rectangular  blocks 
is  not  explained. 

The  author  then  gives  his  results,  which  I  have  reduced  to  per 
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cents,  and  supplemented  with  the  percentages  unaccounted  for. 

Unaccount- 
Bran.       Glaten.        Starch.         ed  for. 

Pillsbury  Best  Flour 13.25  p.  c.       80  p.  c.       6.75  p.  c. 

Franklin  Mills  Flour. .  2.5  p.  c.     15.'76    "  50   "         31.75     " 

HealthFood  Co.  Flour.  7.5    "         7.00    "  46   "        41.5       " 

The  absurdity  of  styling  that  an  analysis,  in  which  30-40  per 
cent,  of  the  constituents  of  the  flour  are  to  be  put  down  as  albu- 
men, gum,  sagar,  moisture,  salts,  etc.,  is  manifest. 

The  process  was  then  tried  on  some  "  Pillsbury  Best "  flour  and 
some  Health  Food  Co.  Whole  Wheat  Flour.  150  gi*ames  of  each 
flour  were  taken,  made  into  a  dough,  and  inclosed  in  pieces  of  mus- 
lin cloth.  These  pieces  of  muslin  cloth  were  previously  washed, 
dried  and  weighed.  They  were  then  kneaded  in  water  until  the 
washings  were  no  longer  milky,  an  operation  requiring  many  hours, 
when  the  wash-waters  amounting  in  one  case  to  eight,  in  the  other 
to  ten  liters,  were  collected  and  allowed  to  stand.  At  the  end  of  a 
week  the  precipitation  of  starch  was  still  incomplete,  the  super- 
natant liquid  appearing  milky.  The  liquid  was  then  syphoned  off, 
great  care  being  requisite  to  prevent  disturbance  in  the  easily 
moved  starch  granules  at  the  bottom.  How  to  get  rid  of  the  last 
portions  of  water,  without  losing  some  of  the  starch,  and  in  case 
this  were  successfully  accomplished,  how  the  starch  could  be  de- 
tached from  the  vessels  and  moulded  into  cakes  without  loss,  these 
difliculties  I  saw  no  way  of  overcoming.  Instead  the  starch  was 
filtered  off  upon  tared  filters,  and  after  drying  at  110°  in  the  or- 
dinary manner,  was  weighed. 

The  gluten  was  detached  as  far  as  was  practicable  from  the 
muslin  cloth,  and  after  drying  the  latter,  the  weight  of  the  gluten 
which  could  not  be  detached  was  added  to  the  weight  of  the  main 
portion  after  drying  at  110°.  Great  care  must  be  exercised  to  ob- 
tain constant  weights  on  drying,  owing  to  the  bIowuchs  with  which 
the  gluten  gives  up  its  last  portions  of  moisture.  If  so  many  hours 
and  such  large  amounts  of  water  were  requisite  to  wash  the  starch 
througli  ordinary  muslin,  the  further  separation  of  all  this  starch 
from  bran  by  passing  it  a  second  time  in  a  state  of  suspension  in 
water  through  very  fine  lawn  muslin,  appeared  impracticable. 

The  total  soluble  matter  in  the  filtrates  from  the  starch  was  de- 
termined, and  also  the  crude  gluten  in  the  same.     This  was  neces- 
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sary  inasmneh  as  some  of  the  gluten  remained  behind,  and  some 
passed  through  the  muslin.  Microscopic  examination  showed 
that  the  so-called  starch  contained  cellular  tissue  and  gluten,  the 
so-called  gluten  contained  cellulose  and  starch.  Weighings  per- 
formed on  impure  products  of  this  kind  of  course  have  no  real 
value. 

PHYSICAL   ANALYSES   BY   WASHINO   IN    BAGS. 

Pillsbury  Best.  Health  Food  Flour. 

Starch 1-   69.25  per  cent.  52.92  per  cent. 

Gluten  remaining  in  bag 3.40       "  21.41        " 

Gluten  in  wash-waters 8.56       "  5.94        " 

Soluble    matters     in    wash- 
water 4.94       «  4.96        " 

Waterinflour 11.10       «  11.32        « 

Total  found 97.25       "  96.55        « 

Unaccounted  for 2.75       "  3.45        « 

CHEMICAL   ANALYSES   OF   SAME     SPECIMENS   OF   FLOUB. 

Starch 67.86  per  cent.  65.19  percent. 

SolubleAlb 2.84  "  2.80  '' 

Insoluble  Alb 8.62  "  11.21  " 

Total  Alb 11.45  ''  18.51  " 

Sugar 2.83  "  2.67  " 

Gum „ 5.02  «  3.84  « 

Fat 1.31  "  1.63  " 

Cellulose 0.81  "  2.35  « 

Saline,etc 0.42  ''  1.38  " 

Phosphoric  Acid 0.17  "  0.39  " 

Water 11.10  «  11.32  « 

Total 100.81  101.89       « 

The  result  of  the  latter  analysis  coming  out  differently  from  what 
I  anticipated,  former  analyses  having  shown  that  the  Health  Food 
Flour  contained  much  the  largest  amount  of  albuminoids  of  any  of 
the  many  samples  of  flour  analyzed,  determinations  were  made  of 
two  more  samples  of  the  same  flour.  They  agree  better  with  the 
former  figures,  although  still  falling  short  in  percentage  of  albu- 
minoids of  the  results  obtained  on  other  samples. 
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Lab.  No.  1,129.    Lab.  No.  1,130. 

Starch 58.67  58.36 

Gum - 2.53  undet. 

Sugar 5.39  " 

Soluble   Albuminoids 2.35  " 

Insoluble         "             12.16  " 

Total                "             14.61  13.74 

Ash 1.30  1.58 

Phosphoric  Acid 0.37  0.85 

Cellulose 4.06  2.47 

During  the  course  of  the  chemical  analyses  detailed  above,  trial 
was  made  of  the  various  methods  for  the  analysis  of  flour  hereto- 
fore proposed.  Attempts  were  made  to  substitute  direct  for  indi- 
rect determination  of  several  constituents,  and  at  the  same  time 
to  effect  a  gain  in  rapidity  of  working  and  in  accuracy  of  results. 
These  attempts  have  been  only  in  part  successful.  And  inasmuch 
as  the  difficulties  to  be  overcome  can  be  best  explained  in  connec- 
tion with  the  trials  of  previous  methods,  the  results  of  these  trials 
will  be  stated  first. 

A.  Cairns'  Method  (Quantitative  Analysis,  p.  255). 

"  Digest  5  grms.  of  the  flour  in  100  c.  c.  cold  water  for  one  or 
two  hours,  with  frequent  stirring,  filter  through  a  filter  previously 
exhausted  with  hydrochloric  acid,  washed,  dried  and  weighed,  wash 
with  about  100  c.  c.  cold  water.  The  solution  contains :  (1) 
€Ubfimeny  (2)  ^m,  (3)  sugar  and  a  portion  of  the  soluble  salts.  The 
residue  contains  :  (4)  celluloses  (5)  starchy  gluten  and/o^." 

"  Solution. — 1.  Boil  and  then  filter  ;  the  precipitate  consists  of 
albumen.    Dry  at  100**,  and  weigh. 

The  treatment  with  water,  filtration  and  precipitation  of  albu- 
men should  be  completed  on  the  same  day.  By  keeping  the  solu- 
tion hot  it  may  be  continued  through  two  days,  but  this  is  not 
advisable." 

[Note. — ^These  are  tedious  operations,  and  of  questionable  accur- 
acy. Granting  that  the  solution  of  gum,  soluble  albumen  and  sugar 
is  perfect,  nevertheless,  complete  washing  by  this  method  is  trouble- 
some to  effect.] 
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The  precipitation  of  the  albumen  on  boiling  so  dilute  a  solu- 
tion is  also  imperfect.  In  an  actual  trial,  even  after  concentrating 
the  solution  to  one-half  and  boiling,  only  37  per  cent,  of  the  soluble 
albumen  was  precipitated.  On  evaporating  to  40  c.  c.  an  addi- 
tional precipitate  of  52  per  cent,  was  obtained,  and  to  15  c  c.  a 
third  precipitate  of  .4  per  cent.  It  is  not  only  necessary  to  collect 
these  precipitates  of  albumen  on  weighed  filters,  but  to  boil  down  in 
tared  beaker  glasses,  because  the  coagulated  albumen  attaches  itself 
to  the  sides  of  the  beaker  and  cannot  be  perfectly  detached.  These 
3  determinations  of  soluble  albumen  required  therefore  9  weighings 
in  all,  and  the  final  result  was  incorrect,  falling  short  of  the  correct 
result  by  7  per  cent,  of  the  amount  actually  present. 

The  albumen  so  obtained  should  be  ignited,  and  its  amount  of  ash 
deducted. 

'^  2.  Evaporate  the  filtrate  from  the  albumen  nearly  to  dryness, 
add  a  large  excess  of  alcohol,  warm  and  then  allow  it  to  cool,  filter 
on  a  weighed  filter;  wash  with  alcohol.  Dry  at  100°  C,  and  weigh 
the  gum  thus  obtained." 

[Note. — The  gum  thus  precipitated  carries  down  with  it  some 
saline  matters,  and  it  should  be  ignited  and  the  weight  of  ash  de- 
ducted.] 

"  8.  Evaporate  the  alcoholic  filtrate  from  the  gum  to  small  bulk, 
add  water,  and  boil  out  the  alcohol.  Concentrate  the  solution  to 
50  o.  c.  and  divide  into  halves.  In  the  first  half  determine  the 
dextrose  directly  by  copper  sulphate  solution.  In  the  second  half 
add  a  few  drops  of  dilute  sulphuric  acid,  boil,  neutralize  with  potas- 
sium hydrate  and  determine  dextrose  as  before.  The  excess  of 
dextrose  found  in  the  second  solution  is  due  to  cane  sugar." 

"  Residue, — Wash  with  a  jet  from  the  wash-bottle  into  a  beaker. 
Then  dry  the  filter  with  what  adheres  to  it  and  weigh.  This  weight, 
less  that  of  the  filter  found  at  the  beginning,  gives  the  weight  of 
adhering  substance,  which  must  be  taken  into  account  in  the  subse- 
quent determinations." 

• 
[Note. — Although  the  amount  left  behind  is  suiall — in  a  trial 

only  0.0816  grm.  out  of  an  original  weight  of  5.3005  grm. — yet  this 

filtration  is  very  tedious  and  requires  two  additional  weighings.] 
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'*  4.  Add  to  the  substauce  in  the  beaker  50  times  its  weight  of 
water,  containing  one  per  cent,  of  salphnric  acid,  and  heat  for  sev- 
eral hoars,  until  the  starch  goes  into  solution,  and  only  light  floecu- 
lent  cellulose  is  left.  Filter  and  wash  until  all  sulphuric  acid  is 
removed,  dry  at  100°  and  weigh.  " 

[Note. — All  the  albuminoids  and  starch  are  not  carried  into  solu- 
tion by  this  method,  and  the  weight  of  cellulose  so  obtained  much 
exceeds  the  true  amount.  The  excess,  as  determined  in  one  trial, 
was  5  times.  The  so-called  cellulose  when  submitted  to  chemical 
treatment  under  the  microscope  was  found  to  have  unruptured 
cells,  containing  starch  granules  and  undissolved  albuminoid 
bodies. 

» 

**  5.  To  the  filtrate  from  the  cellulose,  diluted  to  400c.c.,  add 
about  dOc.c.  concentrated  sulphuric  acid,  and  heat  on  a  water-bath 
at  about  95^  for  several  hours,  adding  water  from  time  to  time  to 
keep  it  up  to  the  original  bulk.  Digest  this  until  a  drop  of  the 
solution  shows  no  coloration  when  heated  with  diluted  iodine  solu- 
tion, and  also  gives  no  precipitate  with  alcohol.  When  the  con- 
version of  the  starch  into  dextrose  is  complete,  neutralize  the 
excess  of  acid  by  sodium  or  potassium  hydrate,  and  determine  the 
glucose  with  copper  sulphate  as  before." 

[Note. — ^It  has  been  shown  by  Allihn  (J.  pr.  Chem.  xxii,50),  and  by 
Salomon  that  the  conversion  effected  by  means  of  sulphuric  acid  is 
only  partial,  the  former  authority  stating  that  under  the  conditions 
which  usually  prevail  in  starch  analyses  only  96  per  cent,  of  the 
starch  is  converted  into  dextrose.  In  an  experiment  in  which  the 
results  obtained  with  sulphuric  acid  were  compared  with  those  ob- 
tained by  means  of  hydrochloric  acid,  when  used  according  to 
Sachse's  method  (Chem.  Centr.  1877,  732),  to  be  given  later,  I  ob- 
tained a  less  discrepant  result.  Sulphuric  acid  yielded  98  per  cent, 
of  the  amount  as  determined  by  hydrochloric  acid.] 

'^The  starch  can  also  be  determined  in  a  separate  portion,  by 
washing  a  weighed  quantity  with  water,  then  with  ether,  and  again 
with  water,  drying  and  then  making  an  elementary  analysis  for 
carbon.  The  carbon  found  is  from  both  starch  and  cellulose.  De- 
duct the  carbon  due  to  cellulose  found  as  aboVe  (formula, 
C|2H|oO|o  the  same  as  that  of  starch),  and  calculate  the  rest  to 
starch  (44  parts  carbon  =  100  parts  starch)." 
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[Note. — This  method  is  tedious,  difficult  of  execution,  and  inac- 
curate. After  wasliing  with  water  and  ether,  and  drying  as  di- 
rected, a  tough  homy  cake  was  left  in  the  filter  paper,  consisting, 
in  addition  to  the  starch  and  cellulose,  of  the  insoluble  gluten,  etc. 
The  physical  qualities  of  this  mass  were  such  that  it  couid  not  be 
detached  from  the  filter.  Even  had  it  been  possible  to  do  so,  the 
percentage  of  one  ingredient  (the  starch)  could  not  have  been 
estimated  from  a  carbon  deteimination,  when  besides  the  cellulose, 
a  mixture  of  at  least  four  substances,  such  as  are  present  in  varying 
amounts  in  crude  gluten,  were  undetermined.] 

**  Albmninoids, — Determine  the  total  nitrogen  in  1  grm.  by 
combustion  with  soda-lime,  and  from  this  calculate  the  albuminoids; 
15.6  parts  N  *=  100  parts  albumenoids.  From  this  deduct  the  al- 
bumen found  as  above;  the  difference  is  gluten." 

[Note. — It  has  already  been  shown  that  the  percentage  of  albu- 
men found  as  above,  is  only  a  fraction  of  the  amount  actually 
present.  The  ratio  of  15.6  :  100,  gives  for  the  nitrogen  multiplier 
6.46.  This  is  certainly  too  high.  Ritthausen  concluded  from  the 
results  of  his  elaborate  analyses  of  the  wheat  albuminoids,  that  the 
correct  multiplier  is  6.  Others  place  it  at  6.33,  and  this  number  has 
been  employed  in  making  the  calculations  contained  in  the  present 
article,  except  where  otherwise  stated.] 

"  Fat. — Weigh  out  2  or  3  grms.  treat  with  ether,  boiling  it  gently 
over  the  water-bath,  decant  the  ether  through  a  filter  into  a  weighed 
dish,  repeat  this  two  or  three  times,  evaporate  off  the  ether,  and 
weigh  the  fat." 

[Note. — This  method  of  fat  extraction  gives  results  much  too 
low.  As  thus  determined,  the  Pillsbury  flour  contained  only  1.02 
per  cent,  of  fat.  When  the  treatment  with  ether  was  continued 
until  no  more  fat  could  be  extracted,  the  sample  of  flour  (undried) 
yielded  1.35  per  cent,  of  fat;  dried,  it  yielded  1.31  per  cent.  These 
latter  results  are  in  accordance  with  those  stated  by  KOnig  (Nah- 
rungsmittel,  p.  559),  who  recommends  that  the  extraction  with 
ether  should  be  performed  on  the  dried  substance  rather  than  on 
the  undried,  the  latter  method  usually  yielding  the  higher  results. 
This  he  attributes,  not  so  much  to  a  decomposition  and  alteration 
of  the  fat,  but  to  a  solution  in  water-holding  ether  of  substances 
other  than  fat — such  as  resin,  wax,  chlorophyll,  etc.] 


THE   PUY8ICAL  AND   CHEMICAL   ANALYSIS    OF   FLOUB.  72 

"  Ash, — Burn  40  or  60  grms.  of  the  flour  in  a  weighed  dish.  If 
there  is  any  difficulty  in  burning  off  the  oarbon,  cool  and  weigh  the 
dish  and  contents ;  then  extract  with  hot  water,  filter  through  a 
small  filter,  avoiding  any  transfer  of  the  carbonaceous  substance  to 
the  filter.  Dry  the  dish,  and  weigh  again.  The  loss  represents 
mineral  salts  dissolved  out.  Moisten  with  nitric  acid,  add  the  filter- 
paper  and  contents,  bum  again,  cool,  and  weigh.  The  weight,  less 
that  of  the  dish,  represents  the  remainder  of  the  ash.  The  weight 
of  the  ash  of  the  small  filter-paper  may  be  ignored.  The  ash  may 
be  dissolved  in  water  with  a  little  nitric  acid,  and  analyzed  as 
required." 

[NoTB. — ^This  amount  of  flour  appears  enormously  greater  than 
needed,  except  it  be  desired  to  make  an  extended  analysis  of  the 
asb.  In  an  actual  trial  22.9435  grm.  flour  was  taken,  and  burned 
in  a  platinum  capsule,  with  a  small  flame  placed  somewhat  to  one 
side  of  the  dish.  The  platinum  was  raised  to  a  red  heat  only,  and 
contact  of  a  current  of  heated  air  with  the  carbonized  mass  was  fa- 
vored by  this  disposition  of  the  flame.  At  the  end  of  8  hours  I  was 
surprised  to  find  that  the  ash  was  burned  perfectly,  no  carbon 
remaining.] 

An  accurate  method  is  given  by  K5nig  (Nahrungs-  und  Genuss- 
mittel,  p.  316  A  561).  Ten  to  twenty  grammes  of  the  flour  is  burned, 
at  first  over  a  small  flame,  until  a  black  coal  remains,  and  no  more ' 
smoke  is  given  off.  Then  the  flame  is  removed,  the  coal  pulverized, 
and  allowed  to  stand  for  some  hours  in  the  air.  On  now  strongly 
igniting,  a  very  white  ash  is  quickly  obtained,  or,  if  necessary,  tlie 
exposure  to  air  and  ignition  may  be  repeated.  This  gives  the  raw 
asn,  which  may  contain  coal,  sand,  and  carbonic  anhydride,  and  is 
not  to  be  set  down  as  the  pure  ash  or  "  ash." 

To  correct  for  carbonic  anhydride,  the  entire  raw  ash  ^from  10 
to  20  grms.  of  substance)  is  dissolved  by  hydrochloric  acid  in  a  CO^ 
apparatus,  and  its  amount  subtracted. 

The  solution  so  obtained  is  filtered  upon  a  dried  tared  filter,  re- 
peatedly washed  with  hot  HCl,  then  with  hot  Na  ^  CO,  and  Na  HO, 
m  order  to  remove  separated  silica,  then  again  with  hot  water,  dried 
at  100  to  110%  and  weighed.  This  residue  of  coal  and  sand  is  then 
to  be  deducted  from  the  raw  ash. 

Kdnig  says  truly  that  CO,  in  the  ash  of  pure  cereals  is  too  incon- 
siderable to  necessitate  a  correction  for  it.  If  the  ash  does  evolve 
notable  CO jf,  it  indicates  an  addition  of  chalk,  magnesite,  etc. 

In  nice  questions,  involving  falsifications  of  the  flour,  the  above 
method  is  advisable.  But  for  ordinary  determinations  a  very  simple 
and  rapid  method,  which  is  given  later,  will  be  found  accurate. 

{To  be  continued,) 
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The  Decomposition  of  Ammonia  by  Heat.    W.  Ramsat 

and  S.  Young. 

The  object  of  the  researches  was  especially  to  determine  with 
accuracy  the  temperature  of  dissociation,  and  the  influence  of  the 
material  of  the  vessel  in  which  the  decomposition  is  effected. 
The  ammonia  gas  was  obtained  from  concentrated  solution  of  am- 
monia and  after  passing  through  three  tubes  containing  lime  was 
carried  into  the  decomposition  tube  which  was  heated  by  a  Fletcher 
furnace.  The  temperature  of  the  furnace  was  ascertained  by  the 
use  of  salts  fusing  at  known  temperatures.  The  gases  escaping 
from  the  heated  tube  were  passed  first  into  standard  sulphuric 
acid  and  the  gases  unabsorbed  (H  &  N)  were  collected  and 
measured. 

Tubes  of  porcelain,  iron  and  glass  were  used,  and  in  some  cases 
filled  with  fragments  of  other  substances,  as  asbestos,  card- 
board, copper  wire  or  spongy  copper,  broken  porcelain,  etc.  The 
results  show  that  decomposition  begins  at  a  little  below  500^ 
C,  under  the  most  favorable  conditions,  but  in  contact  with 
glass  only,  at  much  higher  temperatures.  The  amount  of  decom- 
position depends  upon  time  of  heating  and  extent  of  surface. 
Under  pressure  in  sealed  glass  tubes  the  results  were  less  de- 
cisive, as  it  was  difficult  to  prevent  bursting  of  the  tubes.  In 
one  case  a  tube  was  maintained  at  780'',  or  a  little  lower,  for  six 
hours  without  appreciable  decomposition  of  NHj.  Recombina- 
tions of  dissociated  gases  has  been  shown  to  occur  to  a  very 
minute  extent.     {J.  Gh.  Soe.  CCLVL,  89).  A.  A.  B. 

History  of  the  Ammonio-Silyer  Compounds.  S.  A.  Reich- 
lee.     {Ber.  d.  ch.  Oes.  1884.  41.)  J.  H.  S.,  Jr. 

On  the  Validity  of  the  Clansius-Williamson  Hypothesis. 
Examination  of  a  few  of  Ur.  Hans  Jahn's  Objections.    By 

SvANTB  Abrhbnius.     (Ber,  d.  ch.  Gea.  1884.  49.)     J.  H.  S.,  Jr. 

On  the  Numerical  laws  of  the  Solid  State.    P.  Sabatieb. 

(Bid.  iSoc.  Ghim.  XLI.  166.)  E.  W. 
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Oil  the  Fluorides  of  Sodium.    M.  Gitntz. 

From  a  study  of  the  thermal  phenomena  of  solution  of  NaF  and 
of  NaF,HFy  the  conclnsion  is  reached  that  hydrofluoric  acid  is  a 
bihasic  acid  like  sulphuric  and  not  monobasic  like  hydrochloric. 
{Bid.  Soc.  Chim.  XLI.  168.)  E.  W. 

Thermo-chemlstry— Heat  of  Formation  of  Fluorides. 
M.  Bebthelot. 

This  is  an  answertoTommassi's  paper  given  above.  The  author 
says  that  Tommassi  is  mistaken  as  to  the  importance  of  his  publica- 
tions. He  has  not  made  any  experiments,  nor  has  he  published  any 
original  idea.  He  has  only  appropriated  laws  that  have  been  known 
for  thirty  years,  the  laws  of  Andrews  and  of  Favre  and  Silber- 
mann,  or  law  of  modules.  This  law  itself  belongs  to  a  by-gone 
period;  it  is  not  accurate  and  it  is  useless  to  substitute  approximate 
values  for  the  precise  numbers  found  experimentally  by  Thomsen 
and  by  Berthelot  himself. 

Besides,  the  law  of  modtUea  does  not  give  the  initial  number 
98.5;  this  number  is  obtained  by  adding  the  oxidation  heat  of  the 
iiietal(«-82.d  for  potassium,  obtained  by  experiment)  to  the  heat  of 
neutralization  of  its  oxide  (rail6.2,  obtained  by  experiment.) 
(Coniptea  Rend.  XCVHI.  61.)  P.  C. 

On   the   Heat  of  Combination  of    Soluble    Fluorides. 

D.  Tommassi. 

The  heat  of  combination  of  these,  as  found  by  Guntz,  confirm 
the  law  enunciated  bv  Tommassi. 

m 

Heat  Units  of  Combination. 
Found.  Calculated. 

Potassium  fluoride         98.4  98.5 

A  '        a       'A      S   36.2  35.9 

Ammonmm  nuonde  -)  hq  ^j  hQ  a 

[M.  de  Forcrand  has  already  stated  (Comptes  Rendus  March  26 
1883)  that  this  is  the  law  of  Andrews,  published  in  1842.)  {Comptes 
Rend.  XCVHI.  44.  ]  P.  C. 

On  the  Synthesis  of  Compounds  Possessing  of  a  Molec- 
ular Rotatory  Power.    £.  Junoflbisch. 

Contesting  the  view  of  M.  Pasteur,  that  the  synthesis  of  bodies 
possessed  of  rotatory  power  has  not  yet  been  accomplished.  {Bid, 
Soc.  Chim.  XLL  226).  E.  W. 
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On  the  Speed    of  the  Dissociation    of  Brass.     R.  B. 

Warder. 

When  brass  is  heated  in  a  current  of  hydrogen,  the  rate  at  which 
zinc  is  volatilized  diminishes  more  rapidly  than  the  whole  quantity 
of  zinc  present.  Whatever  may  be  the  relation  between  the  rate 
of  loss  and  the  quantity  of  zinc  at  the  surface,  tlie  rate  of  loss  as  a 
whole  is  believed  to  be  modified  by  the  slowness  with  which  zinc 
diffuses  from  the  interior  to  the  surface  of  the  mass.  ( (Jhtn\  NewSy 
XLIX,  73).  A.  A.  B. 

Phenomena  Jof  Dissociation.— M.  Isambert.  A  mathemati- 
cal paper,  being  a  discussion  of  Berthelot's  formula  : 

Qt  and  Qt  being  heats  of  combination  at  the  temperatures  T 
and  ty  and  u  —  v,  difference  of  heats  absorbed  in  passing  from  t  to 
T.     {Comptes  RencL  XCVni,  91 ,)  P.O. 

On  the  Behaviour  of  Carbonic  Oxide  with  Air  and  Moist 
Phosphorus.    Ira  Remsbn  and  £.  H.  Reiser. 

On  passing  purified  air  through  an  apparatus  specially  constructed 
for  this  purpose  (all  organic  matter  being  excluded),  the  authors 
still  obtained  a  precipitate  of  barium  carbonate  in  the  last  wash 
bottle,  and,  therefore,  came  to  the  conclusion  that  the  formation  of 
carbon  dioxide  could  only  be  due  to  the  presence  of  carbon  in  the 
phosphorus. 

In  order  to  see  whether  carbonic  oxide  on  being  passed  over 
moist  phosphorus  would  form  carbon  dioxide,  they  passed  a  stream 
of  air  mixed  with  carefully  purified  carbonic  oxide  through  the  ap- 
paratus ;  the  precipitate  of  barium  carbonate  was  no  greater  than 
with  pure  air.  The  authors  therefore  came  to  the  conclusion  that 
carbonic  oxide  is  not  oxidized  in  contact  with  air  and  most  phos- 
phorus.    (Ber.  cl  ch.  Oea.  1884.  83).  J.  H.  S.  Jr. 

On  Hyponitrites.    E.  Divers  and  M.  Eawakita. 

After  alluding  to  the  dincovery  of  the  hyponitrites  by  Divers  in 
1871,  the  authors  maintain  the  validity  of  the  formula  AgNO 
first  given  by  Divers,  and  discuss  the  results  of  Berthelot  and 
Ogier,  which  have  led  these  observers  to  adopt  the  formula 
Ag^  ^4^5 .  The  per  cent,  of  Ag  obtained  by  the  latter  is  shown  to  be 
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too  low,  and  to  have  resulted  from  presence  of  nitrate  or  nitrite, 
prodaced  by  oxidation,  and  to  imperfect  washing  of  the  salt.  Using 
boiled  water  for  washing,  the  authors  obtained  a  product  consider- 
ably richer  in  silver,  and  by  repeated  solution  and  precipitation  in 
an  atmosphere,  of  CO,,  they  finally  obtained  a  salt  with  77.06 — 
77.13^  of  Ag,  which  accords  more  closely  with  the  formula  AgNO 
than  with  any  other.  In  preparing  the  alkaline  liyponitrite  as  a 
preliminary  step,  the  original  method  of  Divers,  viz.,  reduction  of 
the  alkaline  nitrite  or  nitrate  in  solution  by  sodium  or  potassium 
amalgams  is  preferred  to  the  methods  of  Zom  or  Meiike.  (J,  Ch,  8oc. 
GCLV.,  78).  A.  A.  B. 

Xew  Snlphur  Salts  Derived  from  Phosphorus  Ter-Sul- 
phide*    G.  Lemoine. 

Storting  from  phosphorus  sesquisulphidc,  the  author  has  ob- 
tained salts,  which  may  be  supposed  to  be  derived  from  the  action 
of  P  O  S,  on  H  O.     (Old  style.) 

Analogous  compounds  are  also  derived  from  phosphorus  ter-sul- 
phide  P  S».     (Old  style.)     ( Comptes  Bend.  XCVIII.  46.)   P.  C. 

Silicated  Chloride  of  Manganese.    M.  Al  Gorgen. 

Obtained  by  heating  at  a  low  red  heat.  20  grammes  of  manganic 
chloride  and  1  gr.  of  precipitated  silica,  and  passing  a  current  of 
hydrogen  and  steam.  There  is  formed  a  button,  which  is  a  mixture 
of  rhodonite,  tephroite  and  the  silicated  chloride  which  the  author 
has  studied. 

The  button  is  treated  with  concentrated  alcohol,  which  dissolves 
all  the  chloride.  The  residue  is  made  of  the  two  silicates  which 
are  bi-refracting  and  form  large  laminae,  not  acting  on  polarized 
light.  These  are  formed  from  the  silicated  chloride.  Their  com- 
position is 

SiO*Mnii  (MnCl)i2 

A  silicated  bromide  of  manganese  is  obtained  by  analagous  pro- 
cesses. A  silicated  iodide  is  more  diffiult  to  obtain.  ( Comptes  Rend, 
XCVIII.  107.)  P.  C. 

The  Halogen  Compounds  of  Selenium.  F.  P.  Evans 
and  W.  Ramsay. 

From  their  experiments  the  authors  are  led  to  believe  that  selen- 
ium monochloride  splits  up  on  heating  into  Se  and  CI.    There  is 
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no  indication  of  the  existence  of  a  dichloride.  The  tetrachloride 
does  not  decompose  below  200^  C,  but  at  high  temperatures  breaks 
up  rapidly  according  to  the  equation  2  SeCl4=«Sej4-4  Clg,  yield- 
ing eight  volumes  of  CI  from  four  of  SeCl^.  60^  of  substance  is 
decomposed  at  288°,  and  65.745^  at  SSO**.  Details  in  regard  to  the 
effect  of  heat  upon  selenium  ohlorobromide  are  also  given  together 
with  a  table  of  the  corresponding  halogen  compounds  of  sulphur 
and  selenium.     {J.  Ch.  Soc.  CCLV.,  62).  A.  A.  B. 

An  Experimental  Investigation  on  the  Yalne  of  Ferrous 
Sulphate  as  a  Manure  for  Certain  Crops.  (Concluded  in  fol- 
lowing number.)     A.  B.  Griffiths. 

The  treatment  was  found  to  increase  the  weight  of  beans  as  com- 
pared with  a  plot  of  land  untreated  and  planted  with  the  same  crop. 
The  proportion  of  iron  and  phosphoric  acid  in  the  ash  of  the  stalks 
and  leaves  was  increased  to  a  marked  extent,  but  the  composition 
of  the  seeds  was  little  affected.  (J.  Ch,  Soc.  CCLV.  71).  A.  A.  B. 

On  a  New  Method  of  Preparing  Barium  Permanga- 
nate.   G.  Rousseau  and  B.  Bbuneau. 

To  a  cold  saturated  solution  of  potassium  permanganate  (100 
gms.  in  1500  to  1 600  gms.  water)  are  added  300cc.  of  hydrofluosilicic 
acid  of  30°  B.  The  mixture  h  allowed  to  stand  for  some  time, 
then  filtered  through  asbestos,  and  then  neutralized  by  milk  of 
baryta  in  quantity  sufficient  to  about  neutralize  the  amount  of 
hydrodfluosilicic  acid  originally  used.  Barium  carbonate  will  not 
serve  here,  as  it  will  precipitate  the  whole  of  the  manganese  as 
hydrated  peroxide.  The  solution  is  allowed  to  settle,  decanted,  and 
evaporated.  By  re-dissolving  and  again  evaporating  a  pure  product 
is  obtained.     {Bui.  JSoc.  CMm.,  XLI.  246).  E.  W. 

Zinc  in  Drinking-water.    C.  TV.  Heaton. 

Spring  water,  originally  free  from  zinc,  was  found  to  contain  6.41 
grains  of  ZnCOj  per  gallon,  after  flowing  half  a  mile  through 
a  galvanized  iron  pipe.     {Chem.  News,  XLIX,  85).        A.  A.  B. 

Russian    Chemical  Society.    Correspondence  of    M.  0. 

Davidoff. 

M.  Wilne  in  separating  the  base  metals  of  platinum  ore  by  BaCo 
has  found  a  compound  the  reactions  of  which  difier  from  those  of 
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compounds  of  known  elements.     He  desires  to  preserve  the  right 
to  continue  his  researches. 

M,  Alexieff  presented  results  of  a  thermochemical  examination 
of  the  effects  of  mixing  solutions  of  different  substances. 

M,  Sturm  has  studied  the  changes  in  concentration  of  solutions 
filtered  through  a  mixture  of  pulverized  quartz,  CaCO,  Ca  SO^  and 
stilbite. 


r.  Kouznetzoff*8  analysis  of  Rotschoubeite  from  the  Yougine 
mine  was  presented. 

SiO,  32.43  FeO  1.63 

Cr,0,  5.32  CaO  0.32 

AljOj  12.20  MgO  34.11 

Fe,0,  0.50  H,0  14.42 

Bui  JSoc.  Chhn.,  XLI.,  253.  E.  W. 

Preparation  of  Chromic  Sulphate.— H.  Baubigny. 

Crg  O3  is  precipitated  from  potassium  dichromate  by  treatment 
with  hydrogen  sulphide,  and  thoroughly  washed.  The  ehroniic 
oxide  is  dissolved  in  a  minimum  quantity  of  nitric  acid  and  by  the 
action  of  heat,  the  violet  salt  is  obtained.  A  slight  excess  of  sul- 
phuric acid  is  added  and  by  means  of  alcohol  the  violet  sulphate  is 
thrown  down.  This  salt  is  filtered  rapidly,  dissolved  in  weak  sul- 
phuric acid,  re-precipitated  by  alcohol  and  purified  by  two  solu- 
tions in  water  and  two  precipitations  by  alcohol.  After  every  pre- 
cipitation the  sulphate  is  dried  in  a  centrifugal. 

The  sulphate  may  also  be  prepared  from  chlorochromic  acid,  by 
reducing  with  alcohol.  The  violet  sulphate  is  obtained  by  proceed- 
ing as  above,  after  adding  sulphuric  acid  diluted  with  2  or  3  times 
its  volume  of  water.     {Comptes  Bend,  XCVIII.  100.)  P.  C. 

Preparation  of  Lar&:e  Quantities  of  Attenuated  Cultiva- 
tions of  Anthrax  Virus.    A.  Chauveau. 

The  object  is  to  prepare  sufficiently  large  quantities  to  vaccinate 
8,000  sheep. 

There  are  two  series  of  operations. 

A  drop  of  infected  blood  is  taken  from  a  guinea  pig  and  intro- 
duced into  a  flask  containing  20  c.  c.  of  sterilized  broth.     The  culti- 
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vation  is  carried  on  for  10  hours  at  a  temperature  of  43^  C.    The 
cultivation  liquid  is  afterward  heated  to  47°  C. 

The  second  series  of  operations  is  carried  on  in  flasks  of  1  litre 
to  2  litres,  according  as  there  are  4,000  or  8,000  sheep  to  be  vac- 
cinated. 

These  flasks  are  WoUrs  bottles  with  three  tnbulures,  nearly  filled 
with  the  cultivation  liquid.  The  middle  tubulure  has  in  it  a  tube 
drawn  to  a  narrower  portion  at  the  lower  end  and  provided  with  a 
cotton  plug.  By  this  tube  the  air  enters  and  bubbles  through  the 
liquid,  keeping  it  in  motion.  One  of  the  other  tubulures  commun- 
icates with  an  aspirator,  while  the  third  is  provided  with  a  fine  tube 
to  empty  the  flask.  This  last  tube  also  serves  for  introducing  the 
organism  to  be  cultivated  ;  1  drop  of  previous  cultivation  to  be  in- 
troduced for  every  10  c.  c.  of  liquid. 

This  apparatns  is  kept  at  35°-37  C,  and  the  cultivation  would 
take  place  very  slowly  if  the  liquid  were  not  stirred  by  the  con- 
tinual passage  of  air  through  the  liquid,  which  causes  a  profuse 
production  of  organisms. 

Chicken  broth  (1  part  of  lean  meat  to  4  or  5  parts  of  water)  has 
given  the  best  results  as  a  cultivating  liquid.  ( Comptes  Rend. 
XCVIII.  73.)  P.  C. 

Antiseptics  and  Bacteria.    P.  Miguel. 

An  article  published  in  "Annuaire  de  M6t6orlogie,"  for  1884.  From 
a  table  there  given  the  following  data  are  taken.  The  quantities 
represent  the  weights  in  grammes  of  antiseptics,  which  prevent 
the  putrefaction  of  1  litre  of  neutralized  beef  broth. 

Gr. 

Mercuric  iodide 0.025 

Silver  iodide 0.030 

Hydrogen  peroxide 0.050 

Mercuric  chloride 0.070 

Silver  nitrate 0.080 

Osmic  acid 0.15 

Chromic  acid 0.20 

Chlorine 0.25   ' 

Iodine 0.25 

Auric  chloride 0.25 

Platinic  Chloride 0.30 

Hydrocyanic  acid 0.40 
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Bromine. ., 0.60 

Cnpric  chloride 0.70 

Chloroform 0.80 

Cupric  snlphate 0,90 

Salicylic  aeid 1.00 

BenEoicacid 1.10 

PoUssiam  cyanide 1.20 

Alaminic  chloride 1.40 

ffinc  chloride 1.90 

Snlphnric,  oitric,  hydrochloric  and  phosphoric  acids 2.00  to  3.00 

Carbolic  acid 3.00 

Alum 4.S0 

Tannin. 4.80 

ArsenioDS  acid 6.00 

Boraeic  acid 7.00 

Ethylio  alcohol 9S.00 

Sodiam  hyphoaulphite 276.00 

"  This  list  will  cause  surprise  in  many  quarters.  The  only  criticism 
permiMible  is  to  repeat  the  experiments  of  M.  Miguel." 

Mention  is  made  of  the  fact  that  naphthalene  is  powerless  as  an 
antineptic  vhen  purified  from  phenol  and  other  bodies.  Even  when 
present  in  snch  quantities  that  the  beef  broth  is  filled  with  solid 
pieces,  the  development  of  bacteria  is  not  prevented.  {Mon.  Scien- 
tifigue.  3.  XIV.  170.)  P.  C. 
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Contributions  Towards  a    Knowledge  of  the  Indnlines 

O.  N.  Witt. 

The  indulines  belong  to  a  class  of  bodies,  which   are   produced 
in   many   reactions,  and   depend  usually   upon  the  occurrence  of 
some  secondary   reaction.     Their  formation    and  constitution   is 
therefore,  still  obscure. 

In  the  ordinary  formation  of  induline  from  amidoazobenzole  and 
aniline,  the  presence  of  ammonia  is  always  observed.  Besides  the 
formation  of  the  typical  induline  C^gHj^Nj,  the  author  has  ob- 
served the  presence  of  a  series  of  more  complicated  byproducts 

If  phenylated  amidoazobenzole  be  used,  the  reaction  takes  a  dif- 
ferent shape.  If  phenylamidoazobenzole  and  aniline  chloride  are 
heated  together,  no  ammonia  is  formed,  and  the  product  obtained 
is  free  from  complex  byproducts. 

As  phenylamidoazobenzole  and  induline  are  isomeric,  it  seemed 
probable  that,  under  the  influence  of  aniline  chloride,  a  molecular 
change  might  take  place.  This  idea,  however,  was  found  to  be 
untenable.  If  Tropaeoline  O.  O.  is  substituted  for  phenylamidoazo- 
benzole, however,  in  this  case,  the  addition  of  aniline  chloride  is 
not  even  necessary.  The  aniline  salt  of  this  acid  (Tropaeoline 
O.  O.),  heated  with  an  excess  of  aniline,  forms  induline,  and  re- 
generates sulphuric  acid.  A  reduction  and  splitting  up  of  the  azo- 
group  has  taken  place,  the  hydrogen  required  being  derived  from 
the  aniline  present,  and  this,  on  combining  with  the  amidodiphenyl- 
amine  produced  during  the  reduction,  forms  induline. 

The  higher  homologues  of  phenylamidoazobenzole,  behave  in 
the  same  way. 

Diazoparatoluole  and  diphenylamine,  form  a  compound  crystalliz- 
ing in  yellow  leaflets,  melting  point  109 — 110°  C,  and  soluble  in 
strong  sulphuric  acid  with  a  green  color. 

The  corresponding  derivative  of  1:2:  4  metaxylidine  forms 
golden  yellow  ciystals,  melting  point  142 — 148°  C. 

By  substituting  other  secondary  amines  for  diphenylamins,  am- 
idoazo-compounds  are  formed,  which,  under  the  action  of  salts  of 
primary  aromatic  bases,  form  a  whole  series  of  induline  dye-stuffs. 
{Ber,  d.  ch.  Oes.  1884.  74.)  J.  IL  S.,  Jr. 
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On  Indophenoles.    O.  N.  Witt. 

In  the  beginning  of  this  year,  Nietzki  published  a  paper  on  the 
examination  of  saffranins,  in  which  he  described  the  constitution  of 
dimethylaniline  green,  and  toluylene  blue,  or  at  least  its  leuko-base. 
From  these  data  the  constitution  of  leukindophenole  was  estab- 
lished.    Thus,  if  toluylene  white  has  the  following  constitution  : 

C,H.— N 

in        ^""• 

/NH. 


i 


*^i 


\NH. 
Leukindophenole  must  be  constituted  as  follows  : 


\CH. 


ioHeOH 
(Ber.  <L  ch.  Oes.  1884.  76.)  J.  H.  S.,  Jb. 

On  Orthoamidoazo-Compounds.  Ehtuo  N5ltik6  and  0.  N. 
Witt. 

It  has  until  recently  been  assumed  that  by  acting  with  diazo- 
compounds  upon  amines  or  phenoles,  that  amido-  or  oxyazo-com- 
pounds  could  only  be  formed  when  such  amine,  or  phenole,  had  its 
para-position  unoccupied. 

The  authors  find  that  the  above  hypothesis  does  not  hold  true,  as 
they  have  succeeded  in  producing  amido-azo-compounds,  in  which 
the  — N:^N —  groups  stand  in  the  ortho-position. 

Starting  from  para-toluidine,  they  produced  first  diazoamidopara- 
toluole,  and  this  was  converted  into  amidoazoparatoluole,  which 
appears  as  beautiful,  orange-red,  lustrous  needles,  easily  soluble  in 
alcohol  and  acetic  ether.  Melting  point  1 1 8.5"  C.  Reducing  agents 
split  up  this  new  compound  into  paratoluidine  and  orthotoluylen- 
diamine.     (JBer.  d,  ch.  Gee.  1884.  77).  J.  H.  S.,  Jb. 

On  the  Lutidine  of  Coal  Tar.    M.  Oechsnbb  de  Coninck 
The  fraction  boiling  at  153^.5  to  154^5  constituted  the  base, 
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C,HjN.  Specific  gravity  0.9443,  vapor  density  determined  by 
Meyer's  apparatus  3.6  to  3.9,  colorless  Mobile  liquid,  with  an  acrid 
and  penetrating  odor,  quite  distinct  from  that  of  pyridine.  The 
fumes  provoke  violent  headache.  The  chloro  platinate  was  ex- 
amined and  found  to  agree  in  composition  with  that  demanded  by 
theory.  It  combines  very  slowly  with  ethyl  iodide.  The  conclu- 
sion of  the  author  that  the  lutidine  of  coal  tar  is  an  ethyl  pyridine 
while  picoline  is  a  methylpyridine,  is  regarded  as  confirmed. 

The  most  marked  character  of  this  lutidine  is  its  perfect  misci- 
bility  with  water  in  all  proportions. 

By  oxidation  with  potassium  permanganate,  an  acid  melting  at 
808°  and  exhibiting  the  other  properties  of  isonicotricic  acid  was 
obtained.     {JBiU.  Soc.  Chim.,  XLI.  249).  K  W. 

Theoretical  Considerations  on  Isomerism  in  the  Pyridine 
Series.    MM.  Obchsnbb  db  Coninck  and  J.  C.  Essnbb. 

Facts  are  cited  tending  to  indicate  that  pyridine  instead  of  being 
a  monosubstituted  benzine  constitutes  in  itself  a  special  group. 
(Bui  Soc.  Chim.  XLI.  176.)  E.  W. 

Pyridine  Derivatiyes.    C  Bottingbb. 

The  following  compounds  are  described: 

Picoline  carbo-acid,  crystallizes  with  one  mol.  of  water  of  crys 
tallization,  which  may  be  driven  off  at  100°  C. 

Pyridine  carbo-acid,  crystallizes  with  one  mol.  water  of  crystalli- 
zation ;  has  slightly  basic  properties  ;  dissolves  easily  in  sulphuric 
and  hydrochloric  acids. 

Pyridine  tricarbo-aoid.  *  Several  salts  of  this  acid  are  described. 
{JBer.  rf.  ch.  Ges.  1884.  92.)  J.  H.  S.,  Jb. 

Pyridine  Compounds  obtained  by  Condensation.  C.  Bot- 
tingbb. 

The  author  states  that  by  treating  an  aqueous  solution  of  imido- 
pyrotartrate  of  ammonia  with  the  fumes  of  bromine,  he  obtained 
uvitonic  acid,  which  was  recognized  by  the  analysis  of  its  silver 
salt.     (Ber.  d.  ch.  Ges.  1884.  53.)  J.  H.  S.,  Jr. 

On  the  Action  of  Ethylene  Bromide  on  Malonic  Acid 
Ether.    W.  H.  Pbbkin,  Jb.     {Ber.  d.  ch.  Ges.  1884.  64.) 
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Trimethylendicarbo-acid  Ether. 

This  was  obtained  from  80  grms.  malonic  acid  ether,  by  treating 
it  with  9  grms.  sodium  and  100  grms.  absolute  alcohol. 

Formula. 
C  00— C,  H, 


K 

I  CH. 

t  00— C,  H, 


Trimethylendicarbo-acid. 

COOH 


i 


/CH* 


\CH« 

COOH 
Obtained  from  the  ether  by  heating  it  with  alcoholic  potash. 

Trimelthyenmonocarbo-acid. 

CH« 

CH2— CH— COOH. 

Obtained  from  trimethylen-dicarbo-acid  by  heating  it  on  the 
oil  bath  to  210°C.     {JBer.  d.  ch.  Gea.  1884.  54.)        J.  H.  S.,  Jb. 

On  Benzoylacetic  Acid.  Adolph  Baetbb  and  W.  H.  Pbb- 
KiK,  Jr. 

The  authors  after  a  few  preliminary  remarks  describe  the  follow- 
ing compounds : 

Diethyl  Ether  of  Dibenzoylsuccinic  Acid. 

Colorless,  small  prisms,  melting  point,  125-126^0. 

Monolactone  of  Dibenzoylsuccinic  Acid. 

Small  needles,  with  brownish  color.  Melting  point  230°C. 
Sparingly  soluble  in  water,  but  easily  soluble  in  alcohol,  ether  and 
benzole. 


r 
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Dilactone  of  Dibenzoylsuccinic  Acid. 

Colorless  leaflets,  with  silver  colored  lastre.  Melting  point, 
254-255^0.  At  this  temperature  it  undergoes  deoomposition.  (Ber. 
d.  ch.  Qes,  1884.  57.)  J.  H.  S.,  Jr. 

On  the  action  of  Chlor-and  Bromacetone,  Acetophenone- 
bromide  and  Phenylbromacetic  Acid  on  Acetacetic  Ether. 

A.  Wbltner.     {Ber.  d.  ch.  Gee.  1884.  66.) 

J.  M.  S.,  Jr., 


Nitrites  and  Carbo-Acids  ft*om  Aromatic  Amines.     K. 

GousioRowsKi  &  V.  Mbrz. 

The  authors  prepared  benzonitrile  by  heating  f  ormanilide  and  zinc 
dust  in  a  flask  with  return  cooler.  This  was  formed  according  to 
the  following  reaction: 

COH 

CeHB— N  +Zn  — CeHB-r-N  — C  +  ZnO  +  H, 

H 

CeHgN  _  C  — C^Hb  —  C  =N 

From  this  benzoic  acid  was  obtained. 

Similar  results  are  obtained  from  formoorthotoluide,  only  in 
this  case  the  acid  obtained  from  the  nitrile  corresponds  to  ortho- 
toluylic  acid.     Melting  point  102°  C.     {Ber.  d.  ch.Oes.  1884.  73.) 

J.  H.  S.,  Jr. 

On  the   Violet   Deriyatiyes  of  Triphenylmethane.    O. 

Fisher  and  G.  K5erner. 

The  authors  describe  a  new  synthesis  of  hexamethylparaleukan- 
iline.  1  pt.  ethyl  ether  of  orthoformic  acid,  |  pts.  diraethylani- 
line,  and  2  pts.  of  zinc  chloride  are  heated  on  the  water  bath.  The 
melt  is  freed  from  excess  of  dimethylaniline  by  steam,  dissolved 
in  HCl,  and  poured  into  cold  ammonium  hydrate,  which  precipi- 
tates the  base.  After  one  crystallization  it  is  perfectly  pure ;  crys- 
tallizes in  beautiful  silvery  leaflets.     M.  P.     172 — 173°  C. 
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This  compound  is  formed  according  to  the  following  equation: 
0-C,H. 

dH-0-C,H.  +  3C.H.N(CH3).=CH-(CeH,N<^5»)3 
\  ^"s 

O— C,Hb 

+  3  CgHBOH 

(JBer.  d.  ch.  Oes.  1884.  98.)  J.  H.  S.,  Jr. 

On  a  New  Method  of  Producing  Acridine.    O.  Fishbband 

6.  E5EBNSB. 

One  pt.  of  chloroform,  1  pt.  diphenylamine,  and  i  pt/of  zinc 
oxide  are  heated  under  pressure.  The  formation  may  be  explained 
by  the  following  reaction: 

C,H,— NH— CeHj+CCljH+ZnO— CjjH.N+ZnClg 
{JBer.  d.  eh.  Ges.  1884.  101.)  J.  H.  S.,  Jr. 

On  Methylen  Blue.    Ricuabd  Mohluau. 

The  author  agrees  with  Bemthsen  in  giving  methylen  blue 
chloride  the  following  formula: 

(4) 
C,H^N(CH,), 

N  S 

\         /    /CH, 
C.H,-N^CH, 

\\l      ■ 

{Ber.  cf.  eh.  Oet.  1884.  102.)  J.  II.  S.,  Jr. 

On  the  Synthesis  of  PyrocoU.    G.  L.  Ciahioian  and  P. 

SiLBBB.     {Ber.  d.  ch.  Get.  1884.    103.)  J.  H.  S.,  Jr. 

On  Paraamidoflnorene.    Jos.  Strahbuboeb. 

This  compound  was  obtained  by  reducing  paramononitrofluo- 
rene  with  tin  and  HCI. 
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p.  Mononitrofluorene  p.  AmidoflaoreDe 

C,H,-NO,  C,H,-NH, 


(1)  \h. 


c.rff 


i. 


(1)  \h. 

Light  brown  colored  needles  melting  at  124 — 125°  C.  {Ber.  cL 
ch.  Ges.  1884.  107.)  J.  H.  S.,  Jr. 

On  a  few  Naphthaline  DeriTatiyes.  Euo.  Lellman.  (Ber.  d. 
ch.  Gea.  1884.  109).  J.  H.  S.,  Jr. 

On  Tetramethylbenzidine.    W.  Michleb  and  H.  Pattinson. 

This  compound  was  produced  by  heating  dimethylaniline  dis- 
solved in  sulphuric  acid,  and  adding  by  degrees  3  mols.  of  lead 
peroxide.  The  platinum  salt  of  this  compound  has  the  following 
formula: 

C.H,N(CH3),HC1 

+PtCL 
,H,N(CH,),nCl 

A  tetramethylbenzidine  was   also  produced  directly  from  benzi- 
dine by  treating  it  with  methyl  iodide  and  methyl  alcohol. 
{Ber.  d.  ch.  Ges.  1884.  115.)  J.  H.  S.,  Jr. 

On  the  Preparation  of  Orthonitrobenzaldehyde.  Alfred 

EiNHORN. 

The  soda  salt  of  orthonitrocinnamic  acid  is  dissolved  in  water 
and  oxidized  with  potassium  permanganate.  The  mixture  is 
shaken  up  with  benzole  during  the  whole  process  of  oxidation, 
which  removes  the  orthonitrobenzaldehyde  the  moment  it  is 
formed,  and  after  the  reaction  is  ended  the  nitrobenzaldehyde  is 
obtained  in  a  solid  state  by  distilling  off  the  benzole.  Yield, 
60-535^.     {Ber.  d.  ch.  Ges.  1884.  119.)  J.  JL  S.,  Jr. 

On  Derivatires  of  Hydrindonaphthene.  A.  BAsvERand 
W.  H.  Perkin,  Jr.     {Ber.  d.  ch.  Ges.  1884.  122.)     J.  H.  S.,  Jr. 

Besearches  on  the  Gnnis  of  the  Arabin  Gronp, 
Part  I.   Arabic  Acid,  its  Composition  and  the  Products 
of  its  Decomposition.    C.  O'Sullivan. 

Gum  arabic,  ordinary  Levantine  gum,  is  stated  to  be  a  salt  of 
arabic  acid,  with  potash,  lime  or  magnesia.    The  results  of  Mulder, 
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Neabaner,  Scheibler  and  earlier  investigators  are  conflicting,  and 
leave  the  true  composition  undecided.  The  author  separated  the 
acid  by  the  method  of  Neubauer  in  the  main.  Successive  portions 
of  the  acid  obtained  by  fractional  precipitation  were  found  to  be 
practically  identical  in  their  action  on  polarized  light,  and  in  their 
precipitates  with  BaO,  showing  the  acid  to  be  a  homogeneous 
body.  The  decomposition  products  of  arabic  acid  by  HgSO^  were 
then  studied  as  affording  a  possible  clue  to  its  condition.  These 
products,  according  to  Schiebler,  are  a  crystallined  and  a  non-crys- 
taliine  sugar,  and  an  acid  of  which  the  Ba  salt  is  insoluble  in  alco- 
hol. The  latter  was  first  precipitated  by  the  author,  and  after 
precipitation  submitted  to  fractional  decomposition  by  H^SO^, 
whereby  it  jrielded  two  acids,  the  Ba  salts,  of  which  contained 
respectively  13.4^,  corresponding  to  the  formula  Cg^II^gOg,  BaO 
and  15^  of  BaO.  The  latter,  by  further  action  of  IlgSO^,  gave  a 
new  salt  requiring  18.68^  BaO,  and  an  nncrystallizable  sugar  of 

the  C^Hjg^e  <^^^^  ^^^  ^^  o^  ^^^  ^^^^  s^^^  agreed  most  closely 
with  the  formula  CjjHjgOggBaO,  corresponding  to  a  carbohydrate 
— CHj+Og.  The  relation  between  the  salts  of  the  two  acids  is 
indicated  by  the  equation 

C,9H/30„Ba04-H,=C,3H380,,BaO+CeH,,0„and 
the  three  Ba  salts  differ  from  one  another  by  the  group  C^Hj^,  O^, 
which,  in  the  decomposition  of  the  salt,  is  hydrated  to  form  a 
sugar  of  the  C^Hj^O^  class.  The  arabic  acid  molecule,  in  break- 
ing down,  yields  with  simultaneous  hydration,  a  series  of  acids, 
each  one  differing  from  its  neighbor  by  CjHjgOg, 

Arabic  acid  has  the  formula  Cg^H^^^O^^,  and  its  Ba  salt  has 
6.00^  of  BaO.  The  paper  is  devoted  mainly  to  establishing  the  con- 
stitution of  arabic  acid.  Four  differentjsugars  (a.  (i.&y  arabinose), 
resulting  from  separate  stages  of  the  decomposition  of  arabic  acid 
are  shown  to  exist  and  to  be  defined  by  their  difference  in  rotation 
and  copper-i-educing  properties.  The  different  acids  {a,  fi,  &  y 
arabiuosic  acids)  are  partly  defined,  the  details  being  left  for  a 
later  investigation. 

Arabic  acid  [a]  =  -27^-28°  is  the  chief  constituent  of  all  laevo- 
rotatory  Levantine,  E.  Indian,  Senari  and  Senegal  gums,  but  other 
acids  are  also  present  in  these  gums  which  the  author  believes  to 
bear  simple  relations  to  arabic  acid.  Some  high-rotating  gums 
are  believed  to  contain  acids  of  large  molecule,  and  to  be  related, 
to  arabic  acid,  as  it  is  itself  related  to  the  arabinosic  acids  above 
mentioned.     {J,  Ch.  ISoc.  CCLV.,  41).  A.  A.  B. 
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On  the  Preparation  of  Pure  Chlorophyll.    A.  Tschirch. 

The  belief  in  the  comparative  stability  of  chlorophyll,  which 
has  hitherto  been  held,  is  regarded  by  the  author  as  an  error  and  to 
be  the  source  of  failure  in  preparation  of  the  pure  substance.  Pre- 
vious attempts  to  separate  it  have  been  based  upon  the  action  of 
energetic  chemical  agents,  by  which  chlorophyll  itself  has  been 
destroyed.  The  crystalline  chlorophyll  of  Gautier  and  Bogalski  is 
found  to  be  identical  with  the  chlorophyllan  of  Hoppe-Seyler,  and 
is  a  product  of  the  oxidation  of  chlorophyll;  also  the  pure  chloro- 
phyll of  Berzelias,  Mulder  and  Pfaundler  is  identical  with  Fremy's 
phyllocyanic  acid.  These  two  bodies  agree  perfectly  in  their  ab- 
sorbtion  spectra,  but  are  shown  by  their  behavior  with  caustic 
alkalies  to  be  totally  distinct  substances.  Chlorophyll  is  decom- 
posed by  weak  acids,  even  by  the  vegetable  acids  in  leaf  cells, 
which  accounts  for  the  spontaneous  decomposition  of  chlorophyll 
tinctures  as  shown  by  the  changing  spectra.  It  is  also  decomposed 
during  extraction  from  the  leaf  by  solvents,  through  the  same 
agency.  Saponification  of  chlorophyll  extracts  is  equally  ineffec- 
tive in  securing  the  pure  substance.  The  author  defines  pure 
chlorophyll  as  the  substance  which  yields  a  spectrum  identical  with 
that  of  the  living  leaf,  and  obtains  this  substance  through  reduc- 
tion of  chlorophyllan  in  alcoholic  solution  of  zinc  dust  on  the 
water  bath.  The  solution  thus  obtained  is  in  the  form  of  blackish- 
green  drops,  which  have  not  yet  been  made  to  crystallize.  It  is 
soluble  in  alcohol,  ether,  benzene,  fatty  and  volatile  oils,  sparingly 
soluble  in  fused  paraffin,  and  insoluble  in  hot  water.  It  is  decom- 
posed by  concentrated  and  dilute  acid  and  by  caustic  potash.  The 
alcoholic  solution  is  much  less  sensitive  to  light  than  ordinary 
chlorophyll  tincture.  The  article  concludes  with  a  table  of  synon- 
yms relating  to  bodies  of  the  chlorophyll  group.  {J.  Gh,  Soc, 
COLV.,  57).  A.  A.  B. 

Prepn ration  of  Glyoxal.    R.  de  Forcrand. 

The  product  resulting  from  the  action  of  nitric  acid  on  aldehyde 
was  taken  up  with  a  small  amount  of  water,  saturated  with  calcium 
carbonate  and  filtered,  then  precipitated  with  a  slight  excess  of  con- 
centrated solution  of  bibasic  lead  acetate,  filtered,  exactly  enough 
oxalic  acid  added  to  precipitate  the  lime,  and  evaporated  on  the 
water  bath.  The  product  is  purified  by  drying  in  vacuo  at  a  tem- 
perature not  exceeding  110°  to  120°.     After  this,  however,  it  is  not 
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absolately  pore.     The  yield  amounts  to  about  1 8  per  cent,  of  the 
amount  of  aldehyde  used.     {BuL  JSoc.  Chim.yXLl.  240).     E.  W. 

Transformation  of  Glyoxal  into  Glycolic  Acid.    R.  db- 

FORCRAND. 

Glyoxal  prepared  as  above  dissolves  in  alkalies  forming  glyco 
lates.  The  author  gives  an  account  of  some  thcrmochemical  in- 
vestigations on  this  reaction.  (BuL  Soc.  Chim,,  XLI.  244).  E.  W. 

On  the  Decomposition  of  Compounds  Optically  Inactive 

by  Compensation.    E.  Jungfleisch. 

Ordinary,  crystallized  paratartrate  of  soda  and  ammonia  contains 
two  forms,  a  right  and  a  left-handed  salt,  the  solubilities  of  which 
have  been  considered  practically  the  same.  By  making  a  super- 
saturated solution,  and  introducing  simultaneously,  in  different 
places  in  the  solution,  a  right-and  left-handed  crystal,  the  two  salts 
were  separated.  As  the  right-handed  crystals  separated  in  larger 
proportion  at  €rst,  the  conclusion  is  that  the  right-handed  salt  is 
somewhat  more  insoluble.    (BuL  Soc.  Chim.y  XLI.  222).  E.  W. 

On  the  Decomposition  of  8ilyer  Fulminate  by  HOI.  E. 
DrvsBs  and  M.  Kawakita. 

Formic  acid  and  hydroxyamraonium  chloride  were  produced  as 
in  the  case  of  the  mercury  salt,  but  only  f  of  the  calculated  quanti- 
ties of  these  bodies  were  obtained.  Ammonia  and  a  trace  of  HON 
were  also  obtained,  but  the  authors  have  failed  as  yet  to  find  what 
becomes  of  the  rest  of  the  carbon  and  nitrogen.  The  silver  salt 
used  contained  71.79j^  Ag.  Theory  requires  72^.  (J.  Ch,  JSoc. 
CCLV.,  75).  A.  A.  B. 

Heat  of  Combustion  of  Some  Ketones  and  of  two  Car- 
bonic Acid  Ethers.    N.  W.  Longuinine.  P.  C. 

Diethylketone  C«  H^V  ^q 

C«  H« 
Average  of  8  experiments  give  8569  heat-units  for  1  gramme  of 
substance  burnt,  or  736984  heat-units  for  1  molecule. 

Dipropylketone,  C  ^^\cO 

C8H'' 
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Average  of  5  experiments,  0244.5  heat  units  for  1  gramme  or 
1063873  for  1  molecule. 

Diisoprophylketone,  CH  (CIP)«  CO 
Average  of  4  experiments,  9172.4  heat-units  for  1  gramme,  1045654 
heat-units  for  1  molecule. 

Methylhexylketone,      CH^Nv^^ 

C»Hi3 

Average  of  3  experiments,  9467  heat-units  for  1  gramme,  1211789 
for  1  molecule. 

Conclusions :  The  differences  between  the  heats  of  combustion 
of  dipropylic  and  diisopropylic  ketones  (1053873  and  1045654)  = 
8219  heat  units  or  0.8  of  1  p.  c,  which  is  within  the  limit  of  error 
for  experiments  of  this  nature. 

The  difference  between  the  heat  units  of  dipropylketone  (1 053873) 
and  of  diethylketone  (736964)  is  316969  for  2(Cn«),  or  158484 
heat  units  for  CH*.  The  difference  between  the  heat  of  combus- 
tion of  methylethylketone  (1211789)  and  dipropylketone  (105387) 
«=  157916  for  CH*,  very  nearly  the  same  result  as  above. 

The  author  has  also  studied  two  ethers  of  carbonic  acids  : 

Methylcarbonic  ether,  CH*0\qq 

CH»0 

Average  of  4  experiments,  3774.3  heat  units  for  1  gramme,  and 
339691  for  1  molecule. 

Diethylcarbonic  ether,  C*H*^0\qq 

C«H«0 

Average  of  5  experiments,  5442.8  heat  units — for  1  molecule, 
642260. 

The  difference  of  the  heats  of  combustion  of  these  two  ethers  is 
302559  for  2  (CH«),  or  161280  for  CH«,  which  is  a  little  less  than 
was  found  by  comparison  of  two  ketones. 

By  comparing  the  combustion  heats  of  diethylketone  and  of 
ethylcarbonic  ether,  we  see  that  the  introduction  of  2  atoms  of 
oxygen  has  given  a  diminution  of  94684  heat  units  or  47342  for  1 
oxygen  atom.    {Oomptes  Rend.  XCVIIL  94.)  P.  C. 

On  Camphoric   Peroxide  and  Camphorate  of  Barium. 

C.    T.    KiNGZETT. 

Brodie  has   stated  (Phil.   Trans.    1863,  p.  407)    that  a  barium 
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salt  of  camphoric  peroxide  is  obtained  by  triturating  camphoric 
anhydride  with  an  equiyalent  of  BaO^  in  ice-cold  water.  This 
statement  is  questioned  by  Kingzett  who  interprets  the  facts  pre- 
sented by  Brodie  in  another  way.  Camphoric  anhydride  becomes 
camphoric  acid  in  presence  of  water,  and  this  acting  on  BaOo 
sets  free  H^Oj  and  forms  barium  camphorate.  Experiment  shows 
this  hypothesis  to  be  the  true  one. 

The  following  reactions  which  are  found  to  occur  separately, 
will  take  place  in  succession  under  the  conditions  of  Brodie's  ex- 
periment, viz: 

Camph.  Anhydride.     Cainph.  Acid. 
(1)  C,,H,,03+H,C==C,,H,,0, 
(2)  BaO,+C,oH,eO^=Ci,H,,BaO,+H,0,. 
(J.  Ch.  Soc.  CCLVI.,  93).  A.  A.  B. 

Oil  Strychnine.     (First  note.)     M.  Harriot. 

The  presence  of  brucine  interferes  with  the  bichromate  test  for 
strychnine.  If  the  proportion  of  strychnine  is  large,  the  brucine 
can  be  first  destroyed  by  nitric  acid,  when  the  strychnine  reactions 
can  be  obtained.  Many  commercial  samples  of  brucine  no  doubt 
contain  strychnine,  and  the  suggestion  is  made  that  possibly  the 
toxic  effects  attributed  to  brucine,  may  be  partly  or  entirely  owing 
to  such  admixture  of  strychnine.  In  conjunction  with  M.  Blarez, 
the  author  has  noted  that  concentrated  solutions  of  strychnine  salts 
are  precipitated  by  any  acid,  preferably  by  the  acid  already  exist- 
ing in  the  salt.  The  precipitate  re-dissolves  in  an  excess  of  the 
acid,  and  is  re-precipitated  by  water,  provided  that  too  large  an 
excess  of  acid  has  not  been  used. 

The  mode  of  preparation  and  properties  of  dinitrostrychnine 
anddiamidostrychnineare  described.     (BuL  Soc,  Chim,,  XLI.  233). 

E.W. 

Ferric  Ethylate  and  Colloidal  Ferric-hydrate— by  M.  Ed, 
Grimaux. 

By  treating  1  molecule  of  ferric  chloride,  dissolved  in  absolute 
alcohol,  with  six  molecules  of  sodium  ethylate,  a  precipitate  of  Xa 
CI  is  obtained,  and  a  reddish  brown  solution,  which  does  not  give 
the  reaction  of  chlorine. 

By  distillation  over  a  water  bath  a  black,  pasty  mass  is  obtained 
which  is  soluble  in  absolute  alcohol,  benzine,  chloroform,  petroleum, 
andmethylic  alcohol. 
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The  alcoholic  solation  is  not  precipitated  by  gaseous  ammonia. 
If  the  alcoholic  solution  is  left  in  contact  with  air,  moisture  is  ab- 
sorbed and  a  thick  ooagulum  of  ferric  hydrate  obtained.  If  a  large 
quantity  of  water  is  added,  a  limpid  liquid  is  obtained,  presenting 
all  the  characters  of  Graham's  solution  of  colloidal  ferric  hydrate. 
After  a  time  the  solution  coagulates  spontaneously.  Heat  coagu- 
lates it  at  once.  The  rest  of  the  paper  is  taken  up  with  a  study  of 
the  conditions  of  coagulation,  leading  to  the  conclusion  that  mineral 
colloids  behave  like  nitrogeneous  animal  colloids.  (  Comptes  Rend. 
XCVni.  105.)  P.O. 

On  the  Occurrence  of  a  Phenol  in  the  Stem  and  Leaves  of 
Pinus  Sylyestris.    A.  B.  Griffiths. 

Phenol  is  identified  in  a  hot-water  extract  of  the  materials  by 
means  of  ferric  chloride  and  bromine  water,  and  by  the  coagula- 
tion of  albumen.     (Cfiefn,  NewSy  XLIX,  95).  A.  A.  B. 

Remarks  on  the  Chemistry  of  Plants.    M.  Ballo.    {JBer, 

d.  ch.   Ges.  1884.  6.)  J.  H.  S.,  Jr. 

Action  of  Solutions  of  Cellulose  in  Schweitzer's  Rea- 
gent on  Polarized  Light.    A.  Lbtallois. 

The  plane  of  polarization  is  strongly  turned  to  the  left,  but  this 
deviation  is  not  proportional  to  the  degree  of  concentration  of  the 
solution.  The  celluloses  were  from  linen,  cotton  Berzelius  paper 
and  German  filtering  paper.     ( Comptes  Rend,  XCVIII.  44.) 

P.  C. 

On  the  Action  of  Hydrocarbons  of  the  Acetylene  Group, 
on  Oxide  of  Mercury  and  Its  Salts.  M.  Kutscheroff. 

If  allylene,  at  the  ordinary  temperature,  be  passed  through  a  sol- 
ution of  corrosive  sublimate,  the  latter  soon  becomes  turbid,  and 
after  a  while  deposits  a  copious,  white,  crystalline  precipitate. 
Puring  this  reaction  HCl  is  evolved,  which  may  be  easily  recog- 
nized by  means  of  litmus  paper.  On  analysis,  the  purified  precipi- 
tate gave  figures  which  lead  to  the  following  formula : 

3  Hg  CI,.     3  HgO.     2  Cg  H^. 

The  precipitate  is  insoluble  in  water  and  cold  alcohol,  but  is  eas- 
ily soluble  in  hydrochloric  and  acetic  acid,  undergoing  decomposi- 
tion and  splitting  up  into  the  corresponding  mercury  salt  and  ace- 
tone. 
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The  process  may  be  explained  by  the  following  reactions: 
<1)       6  Hg  Clg  +  3  HgO  -h  2  C3  Hy  =  3  Hg  CI,.    3  Hg  O. 
2  CjH^  +  6  H  CI. 

(2)  3  Hg  Clg.  3  Hg  O.  2  C3  H^  +  6  H  CI  —  6  Hg  Cl^  + 
2  C3  U,0  +  H,0. 

These  two  reactions  can,  according  to  circumstancee,  be  made 
to  take  place  separately  or  together,  as  may  be  desired.  Mercuric 
bromide  seems  also  to  react  on  allylene,  while,  on  the  other  hand, 
mercnnc  iodide  does  not.  After  experiments,  the  author  con- 
cludes: 

1.  That  allylene  reacts  with  all  mercuric  salts,  but  that  the  pro- 
ducts obtained  differ  from  one  another,  according  as  the  reac- 
tions took  place  in  acid  or  alkaline  solutions. 

2.  The  hydration  of  allylene  by  means  of  mercuric  salts  is  char- 
acteristic of  the  general  reaction  of  this  hydrocarbon  with  mercuric 
salts  in  acid  solutions.  In  this  case,  also,  complex  mercuro-acetone 
compounds  are  formed,  but  are  decomposed  the  moment  they  are 
formed,  with  liberation  of  acetone. 

3.  The  structure  of  ketones,  in  relation  to  that  of  the  hydrocar- 
bons, which  are  derived  from  the  latter  by  means  of  mercuric  salts, 
may  be  determined  according  to  the  following  rule  : 

In  unsymmetrical  hydrocarbons,  the  hydrogen  of  the  mole- 
cule of  water  we  wish  to  bind,  unites  with  that  carbon  atom  which 
is  held  by  three  bonds,  or  which  is  hydrogenized ;  the  oxygen,  on 
the  other  hand,  unites  with  the  non-hydrogenized  carbon  atom. 

In  symmetrical  hydrocarbons,  on  the  contrary,  the  elements  of 
water  divide  themselves  evenly  on  both  sides  of  the  triple  bond. 
{JBer.  d.  ch,  Ges.  1884.  13.)  J.  H.  S.,  Jr. 

Researches  on  Secondary  and  Tertiary  A zo-Com pounds. 
R.  Meldola. 

By  the  action  of  diazoparanitrobenzene  upon  a  solution  of  di- 
methylamine  hydrochloride,  the  author  obtained  paranitrobenzine- 
azodimethylamine  hydrocliloride.  The  properties  of  the  free  base 
and  of  the  corresponding  amido-base  are  described.  The  latter 
furnishes  an  exceedingly  delicate  test  for  nitrous  acid,  preferable  in 
some  respects  to  the  test  with  metaphenylenediamine. 

The  constitution  of  the  base  may  be  written 


NH, 


<^ y  N=N  <^  ^N  (CH,).. 
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The  remainder  of  the  paper  is  devoted  to  a  study  of  the  action 
of  diazotized  metanitraniline  upon  primary,  secondary  and  tertiary 
monamines.     {J.  Ch.  ISoc,  CCLVL,  106).  A.  A.  B. 

Studies  on  the  Hydrocarbons  and  Higher  Alcohols  Ob- 
tained from  American  Petroleum.    6.  Lrmoinu. 

A  detailed  report  of  the  results  of  experiments  on  octylic,  non- 
ylic  and  decylic  compounds,  confirmatory  of  those  of  MM.  Pe- 
louzeand  Cahoure.     {BuL  Soc.  Chim.  XLI.  161.)  E.  W. 

Ilussian  Cliemical  Society.     Correspondence  of  M.  O.  Davi- 

DOFF. 

jyr,  GhMtavsoHy  by  treating  the  volatile  portions  of  petroleum 
with  bromine  in  the  presence  of  aluminum  bromide  obtained  crys- 
talline bromine  derivatives  CgBr^  and  CgBrg,  CHg. 

The  process  permits  the  detection  of  aromatic  compounds  in 
the  presence  of  large  amounts  of  paraffins. 

Jf,  Sahaneiff  describes  some  combinations  of  acelytene,  vinyl 
and  ethylene. 

M.  iMoff  gives  the  results  of  researches  on  the  action  of  chlorine 
on  isobulytene.  Isobulytene  chloride  was  not  detected  among  the 
products  of  the  reaction. 

M.  Danilewaki  gave  the  result  of  examination  of  albuminoid  .^^ub- 
stances.  Myosine  is  a  basic  substance.  Myosines  from  different 
sources  have  different  powers  of  saturation.  They  all  contain  small 
amounts  of  calcium,  magnesium  and  phosphoric  acid.  These  niay 
be  removed  by  neutral  acids,  but  the  myosine  is  then  transformed 
into  syntonine.  Myosine  and  syntonine  have  a  rotatory  i)ower 
which  may  be  destroyed  by  the  prolonged  action  of  a  1  per  cent, 
solution  of  HCl.  Mysostroine,  a  weak  base,  was  also  found  in  mus- 
cular tissue. 

Caseine  was  found  to  be  a  combination  of  nucleine  with  prot- 
albumen.  The  products  of  decomposition  of  albumenoid  sub- 
stances were  also  studied.  E.  W. 

M,  JiUza  gave  an  account  of  the  properties  of  the  camphor  ex- 
tracted from  Lechum  palustre.  White  crystalline  solid  fusing  at 
104°  to  105*",  boiling  at  202°.  Observed  vapor  density  8.1.  Formula 
C,5PI,,0,orC,,H,eO. 
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Jf.  Lidoff  presented  a  note  on  the  solability  of  aniline  in 
solutions  of  its  salts.  A  concentrated  aqaeous  solution  of  the 
clilorhydrate  will  dissolve  aniline  in  all  proportions. 

MM.  lAdoff  and  Loukianoff  gave  a  method  for  the  determina- 
tion of  glycerine  in  alizarine  oil. 

Jf.  Pelopidas  communicated  an  application  of  the  principles  of 
the  periodic  system  to  organic  substances.  {Bui,  Soc.  Chim.y  XLI. 
253).  R  W. 
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On  the  Conversion  of  Hyposalphite^,  into  Sulphates,  by 
means     of    Potassium    Permanganate.    G.    Brugblmann. 

A  concentrated  solution  of  potassium  permanganate  is  added  to 
the  boiling  solution  of  hyposulphites  under  examination,  until  it 
has  assumed  a  distinct  violet  color.  The  excess  of  permanganate 
is  then  decomposed  by  adding  alcohol  and  the  precipitate  of 
Mnj  Os  is  filtered  and  washed  with  hot  water.  The  filtrate  is 
heated  till  all  the  alcohol  has  been  expelled. 

Sodium  hyposulphite,  on  being  heated  with  potassium  permanga- 
nate, splits  up  according  to  the  following  reaction: 

2  KMn  O^  -h  Na/Sg  03=Kg  SO^  +  Na,  SO^  -h  Mn^  O3.  The 
sulphuric  acid  is  then  estimated  as  Ba  SO^.  (I^Ves,  Zeit  1884.  41.) 

J.  Ix.  o.,  Jb. 

Remarks  on  Azotometry.    Cabl  Mohr. 

After  some  remarks  the  author  proceeds  as  follows: 
If  an  ammonia  salt  is  to  be  examined,  a  two  per  cent,  solution  of 
it  is  made,  if  on  the  contrary  a  fertilizer  is  to  be  examined,  5  or 
10  g.  are  taken,  and  the  solution  is  made  up  to  100  c.  c. 

10  c.  c.  of  this  solution  are  allowed  to  flow  into  a  150  c.  c.  flask, 
containing  60  c.  c.  of  a  solution  of  bromine  in  sodium  hydrate.  The 
evolution  of  gas  follows  quietly,  without  producing  much  heat,  and 
the  results  are  said  to  be  quite  accurate.     {Fre^f.  Zeit,     1884.     26.) 

J.  IT.  S.,  Jit. 

On  the  Estimation  of  Nitrogen.    Db.  Rube. 

The  author  states  that  he  has  made  about  3,000  nitrogen  deter- 
minations, using  Ruffle's  method,  and  always  obtained  good  results. 
He  attributes  the  failures  reported  by  others  in  using  this  method 
to  improper  application  of  it.  {Fres,  Zeit.  1884.  43.)  J.  H.  S.,  Jb. 
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Apparatus  for  Bedncing  Measured  Yolumes  of  Gas  to 
Normal  Conditions.    U.  Krbuslbb.     {Ber.  d.  chMes.  1884.  29.) 

J.  H.  S.,  Jr. 

Contributions  to  tlie  Deyelopment  of  the  Sprengel  Air 

Pump.      C.  H.  GiMlNGHAM. 

Perfection  in  the  instrument  is  only  to  be  attained  by  a  careful 
regulation  of  diameter  and  length  of  fall  tubes  employed.  The 
length  of  the  fall  tube  should  be  about  39  inches.  The  most  satis- 
factory results  as  to  amount  of  mercury  used  were  obtained  by  a 
fall  tube  of  1.8  m.m.  diameter,  the  mercury  running  at  the  rate  of 
100  c.c.  in  five  minutes.  For  measurement  of  the  vacuum  produced, 
theMcLeod  guage  (Phil.  Mag.  May,  1874)  is  used.  {J,  Soc.  Ch, 
Ind.  III.  2.  88.)  E.  W. 

An  ImproTed  form  of  Orsat's  Apparatus  for  Estimation 
of  Oxygen.    J.  B.  C.  Kershaw. 

The  author  calls  attention  to  an  error  incident  to  the  ordinary 
form  of  the  apparatus,  depending  upon  the  difference  of  level  of 
the  absorbing  liquid  within  and  without  the  vessel,  and  suggests  a 
modification  of  the  apparatus  to  correct  it.  ( Chem,  Nietos,  XLIX, 
n).  A.A.B. 

On  tlie  Alkaline  Reaction  of  Glass^  as^an  Error^  in  Ana- 
lysis.   By  U.  Ejsbuslbb  and  O.  Henzold. 

A  number  of  interesting  experiments  were  here  made,  which 
clearly  prove  that  water  reacts  on  the  various  kinds  of  glass  with 
more  or  less  energy,  dissolving  enough,  in  some  cases,  to  produce 
errors  in  analysis.     (i?er.  d.  ch.  Ge9.    1884.  34.)         J.  H.  S.,  Jr. 

Analysis  of  Pure  Wines.    R  Fresenius  and  E.  Borgmann. 
{Fres.  Zeit,    1884.  44.)  J.  H.  S.,  Jr. 

On  the  Estimation  of  Tartaric  Acid  in  Wine.  R. 
Katsbr. 

A  statement  of  some  of  the  errors  involved  in  the  estimation  of 
tartaric  acid  in  wines  by  titration.     {JFVea.  Zeit,  1884.  28.) 

J.  H.  S.,  Jr. 

On  the  Quantitative  Spectroscopic  Examination  of  Dif- 
ferent Samples  of  Pure  Indigo.  C  H.  Wolff.  (Fres,  Zeit. 
1834.  29.)  J.  H.  S.,  Jr. 
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The  Hygrometer  in  the  Vesiccator.    Db.  E.  Flbischbb. 

The  author  finds  that  calcium  chloride  is  uot  as  good  an 
absorbent  of  moisture  as  has  been  supposed,  and  also  finds  from 
hygrometric  experiments  that  sulphuric  acid  will  not  only  absorb 
more  moisture,  but  will  do  so  four  times  as  rapidly  as  calcium 
chloride.     {I¥es.  Zeit.  1884.  33.)  J.  R  S.,  Jb. 

On  Some  Improyements  in  the  Estimation  of  Tannins. 

H.  R.  P^OCTOB. 

The  principal  modification  (Loewenthal's  method)  consists  in  the 
addition  of  a  small  amount  of  pure  kaolin  to  the  solution  containing 
the  tannate  of  gelatine  in  suspension,  with  vigorous  agitation. 
Thus  treated,  the  precipitate  filters  readily  without  necessity  for 
tedious  waiting.  The  author  prefers  to  express  the  percentage  of 
tannic  acid  in  terms  of  oxalic  acid. 

Oser's  number  for  quercitannic  acid  (62.36)  is  not  very  far  from 
the  molecular  weight  of  oxalic  acid  (63),  and  he  considers  it  prefer- 
able to  employ  a  standard  which  may  be  readily  verified.  {X  Soc, 
Ck.  Ind.  III.  2.  82.)  E.  W. 

Qn  the  Existence  of  Phosphoric  Acid  in  Ammoninm 
Holybdate.    M.  Rupffbbschlageb. 

It  is  noted  that  phosphoric  acid  has  not  been  recognized  as  a  con- 
stituent of  any  of  the  molybdenum  minerals  except  in  one  case. 

The  yellow  precipitate  which  frequently  forms  in  the  molybdate 
reagent  is  not  the  phospho-compound. 

The  reagent  as  usually  made  is  too  highly  concentrated.  The 
formula  given  by  Fresenius  is  considered  satisfactory.  {BtU. 
Sac.  Chim.  XLI.  172.)  E.  W. 

On  a  New  Qualitatiye  Method  of  Separating  Tin,  Anti- 
mony and  Arsenic.    By  Ehil  Bbbglund. 

This  process  is  based  upon  the  fact  that  the  sulphides  of  tin,  anti- 
mony and  arsenic,  on  being  boiled  with  oxide  of  copper  in  an  alka- 
line solution,  lose  their  sulphur  and  pass  over  into  the  correspond- 
ing oxygen-compounds.     Thus  stannic   sulphide  in  caustic  soda 
solution  is  oxidized  to  stannic  oxide. 

In  a  similar  manner  antimony  trisulphide  and  arsenic  trisulphide 
are  oxidized  respectively  to  antimonic  and  arsenic  acids. 

{Ser.  d.  ch.   Gea.  1884.  95.)  J.  H.  S.,  Jr. 
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An  Alcohol  Lamp  with  Constant  Ley  el.      C.  RsiyHABDr. 

(D-ea.  Zeit.  1884.  40.)  J.  H.  S.,  Jr. 

On   the   Numbering   of  Porcelain  Crucibles.    C.  Rein- 

HARDT. 

The  author  numbers  the  crucibles  with  a  mixture  composed  of 
silica,  litharge,  boracic  acid  and  some  metallic  oxide,  as  chromic 
oxide,  etc.,  which  are  finely  ground  in  an  agate  mortar  with  a  lit- 
tle aniseed  or  lavender  oil.  The  crucibles,  after  being  painted 
with  this  mixture,  are  gradually  heated  in  a  muffle  until  the  color 
has  completely  burned  in.     {JFres,  Zeit  1884.  42.)      J.  H.  S.  Jr. 

Note  on  the  Stability  of  Hypobromite  Solution,  and  Its 
Use  for  the  Titration  of  Oils,  etc.    A.  H.  Allen. 

The  results  of  experiments  by  boiling  or  keeping  the  solution  of 
bromine  in  caustic  soda  are  given  in  detail.  The  conclusions  are  : 
1.  The  presence  of  excess  of  caustic  soda  greatly  increases  the  sta- 
bility of  hypobromite  solutions.  2.  Most  solutions  of  brominated 
soda  lose  a  little  of  their  available  bromine  by  boiling.  3.  The 
solution  of  bromine  in  excess  of  caustic  soda  solution  has,  after 
boiling,  all  the  practical  advantages  which  would  be  possessed  by  a 
concentrated  solution  of  free  bromine,  not  liable  to  loss  by  volatili- 
zation or  change  in  strength  by  keeping. 

The  reaction  on  first  dissolving  the  bromine  is  : 

2  Na  HO  -h  Br,  =  Na  Br  O  +  Na  Br  +  H,  O. 
If  the  solution  is  boiled,  or  is  kept  some  time  the  following  reac- 
tion occurs  :     3  Na  Br  O  -f  3  Na  Br  —  Na  Br03  +  5  Na  Br. 
The  action  of  HCl  on  the  first  solution  would  be  : 

3  Na  BrO  +  8  Na  Br  +  6  HCl  —  6  NaCl  -h  6  Br  +  3  H,0. 

If  the  transformation  into  bromate  has  proceeded  with  more  or 
less  completeness,  there  is  no  theoretical  loss  of  available  bromine, 
the  reaction  being 

Na  BrO,  +  5  Na  Br  +  6  HCl  =  6  Na  CI  -h  6  Br  +  3Hj,0. 

A  peculiar  fact  was  observed,  viz.,  that  the  bromine  found  in  the 
brominated  soda  by  titration  was  always  slightly  in  excess  of  the 
proportion  actually  used  by  weight.  In  the  discussion  it  was  sug- 
gested that  a  new  determination  of  the  atomic  weight  of  bromine 
was  desirable.    {J.  tSoc.  Ch.  Ind,  III.  2.  65.)  E.  W. 
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Determination  of  Fat  Acids  In  Oils.    Ch.  E.  Sohmiit. 

Febu BNTATiON  in  oils  CHUses  fat  acids  to  separate  from  glyce- 
rine. This  is  notably  the  case  with  oleic  acid.  Fat  acids  are  not 
objectionable  for  soap  making  or  wool  cleaning,  but  they  are  very 
much  so  for  machinery,  as  they  act  on  metals  in  the  same  manner 
as  mineral  acids,  although  less  violently. 

The  only  process  now  used  is  that  of  Burstyn.  It  is  based  on 
the  property  possessed  by  strong  alcohol  of  dissolving  fat  acids, 
while  neutral  fats  are  not  perceptibly  soluble. 

The  operation  consists  in  shaking  up  100  grammes  of  the  oil 
with  100  grammes  of  alcohol  95^.  The  shaking  should  be  ener- 
getic and  often  repeated.  After  settling  for  some  hours,  the  alco- 
hol, with  the  fat  acids  in  solution  rises  to  the  top.  This  alcohol  is 
separated  ;  20  c.c.  are  taken  with  a  pipette  and  tested  by  a  standard 
alkaline  liquid.  The  acid  obtained  corresponds  to  sulphuric  acid. 
This  is  multiplied  by  5,  which  gives  the  quantity  of  oleic  acid,  as 
this  acid  generally  predominates. 

A  controversy  having  arisen  about  oil  purchased  by  a  house  in 
Lille,  the  author  was  led  to  examine  Burstynn's  process. 
7  A  volume  of  the  alcoholic  solution  of  fat  acids  equal  to  20  c.c. 
was  evaporated  in   a  stove  at  100®  to  105®  C,  until  the  weight  be- 
comes constant.     The  following  oils  were  examined  : 

Burstyn's  Process.       By  Weight. 

Sweet  Almond  Oil 0.37  0.28 

PureOlive  "    0.614  0.600 

Acid  Olive  "  6.83  6. 

"         **  "   9.23  10.15 

«         "  " 12.70  13. 

French  Rape  Seed  Oil 0.85  to  0.90  0.66  to  90 

Bombay  «         "        "     0.75  0.25 

Dunkirk  Codfish       **     0.677  0.422 

The  process  of  Burstyn  gives  results  which  may  be  considered 
satisfactory.  Alcohol  dissolves  volatile  acids  which  are  lost  by 
evaporation,  and  also  coloring  and  odorous  substances  which 
have  no  action  on  an  alkaline  solution.  The  influence  of  volatile 
substances  is  to  give  gravimetric  results  lower  than  those  by  Bur- 
styn's  process,  while  coloring  and  odorous  substances  tend  to  give 
higher  results  as  they  have  no  action  on  the  standard  alkaline  solu- 
tion. 
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Turmeric   gives   better  indications   with  fat  acids  than   either 
litmus  or  phenolphthalein.     {Mon.  Scientifiqtie.  3.  XIY.  205.) 

P.  C. 

The  Separation  of  Benzine^  Toluene  and  Xylene  from 
Crude  Gas  Tar,  Naphtha  and  Crude  Gas  Benzines.    J.  von 

HOHENHAUSEN. 

The  method  for  testing  the  crude  product  is  given  as  follows  : 
In  a  flask  of  500  c.c.  capacity  fitted  with  a  stopper  carrying  both  a 
stop-cock  funnel  and  a  safety  tube,  are  placed  100  c.c.  of  the  benzine 
to  be  tested,  and  a  cold  mixture  of  150  gms.  nitric  acid  (SO''  Tw), 
and  200  gms.  sulphuric  acid  (170^  ^^)9  ai'c  gradually  added,  the 
temperature  of  the  mixture  being  kept  down  by  using  cold  water 
on  the  outside,  and  regulating  the  addition  of  the  acids.  Constant 
shaking  is  necessary  to  insure  the  reaction,  and  this  must  be  kept 
up  after  adding  all  the  acid  until  the  contents  of  the  flask  are  cold. 
After  separating  the  acid  and  washing  with  dilute  caustic  soda,  and 
finally  with  water^  the  amount  of  nitrobenzine  obtained  is  deter- 
mined. 

This  product  may  be  further  tested  as  follows :  100  c.c.  are  placed  in 
a  retort,  and  after  distilling  off  about  98  per  cent.,  the  residue  should 
still  be  liquid.  The  first  30  c.c.  distilling  over  is  treated  with  70  c.c. 
of  sulphuric  acid  (of  170**  Tw),  when  all  the  nitrobenzine  dissolves, 
and  the  non-nitrated  hydrocarbons  will  separate.  These  should 
be  again  treated  with  the  nitro-sulphuric  acid  mixture,  when  there 
is  a  rise  in  temperature,  if  any  benzine  remains.  After  all  the  ben- 
zine has  been  converted  into  the  nitro-compound,  the  hydrocar- 
bons undissolved  by  concentrated  sulphuric  acid  may  be  separated 
and  determined. 

The  different  forms  of  apparatus  (Vedle's  toluene  apparatus,  Eg- 
rot's  system  and  Vedle's  system)  for  the  refining  of  commercial  ben- 
zine are  described,  the  description  being  illustrated  by  cuts.  {J. 
Soc.  Ch.  Ind.  in.  2.  73.)  E.  W. 

On  the  Quantitatiye  Determination  of  Ortho-Meta-and 
Paraxylene.    I.  Levinstein. 

The  boiling  points  of  these  hydro-carbons  are  : 

Orthoxylene 14^  -  142"c. 

Metaxylene 140*"  -  Ul^c. 

Paraxylene 136°  -  137°c. 
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Fractional  distillation  cannot  be  used  to  separate  these. 
The  metaxylene  is  the  only  one  possessing  at  present  any  techni- 
cal yalue. 

A.  To  DeUrmine  Metaxylene. — ^Take  lOOccof  the  crude  sample, 
heat  at  lOO^C  with  40  c.c.  nitric  acid  (80°  Tw),  and60  c.  c.  water,  for 
half  an  hour,  or  until  red  fumes  are  no  longer  evolyed,  keeping  the 
mass  well  mixed.  Separate  the  hydrocarbons  from  the  acid,  add  ex- 
cess of  caustic  soda,  and  distill  with  wet  steam.  The  hydrocarbons 
distilling  oyer  consist  of  metaxylene  and  some  of  the  paraffines.  On 
separating  these  hydrocarbons  from  the  water,  and  mixing  with 
about  \\  times  their  yolume  of  concentrated  sulphuric  acid,  the 
metaxylene  dissolyes  by  stirring  for  about  half  an  hour,  leaying 
the  paraffines.  Measurement  of  the  amount  of  hydrocarbons  be- 
fore and  after  the  sulphuric  acid  treatment  giyes  the  proportion  of 
metaxylene.  The  nitric  acid  treatment,  conyerts  the  ortho-  and 
paraxylene  into  compounds  soluble  in  caustic  soda,  while  the 
metaxylene  is  unaffected. 

A  liberal  washing  with  caustic  soda  may  be  substituted  for  the 
^tillation. 

B.  To  Determine  Paraxylene. — Treat  100  c.c.  of  the  crude  xylene 
with  120  c.c.  sulphuric  acid  (of  170°  Tw),  and  mix  for  about  half  an 
hour.  Paraxylene  and  paraffines  remain  undissolyed.  Separate  and 
measure  these.  Dissolye  out  the  paraxylene  by  addition  of  an  equal 
yolume  of  fuming  sulphuric  acid,  and  heating  on  the  water  bath  for 
a  short  time.  Separate  and  measure  the  paraffines  and  determine 
the  paraxylene  by  difference  as  before.  Pure  paraxylene  may  be 
obtained  from  this  mixture  with  the  paraffines  by  distilling  with  wet 
steam.  The  first  portions  coming  oyer  contain  the  paraxylene  ;  dis- 
till these  again  with  dry  heat,  collecting  all  that  comes  oyer  up 
to  188^0;  crystallize  out  by  a  freezing  mixture,  and  press  the  crystals 
between  filter  paper. 

C.  To  Determine  Orthoxylene, — The  amount  may  be  estimated 
approximately  by  deducting  from  100  the  sum  of  the  percentages  of 
paraffines  and  meta-  and  paraxylene. 

For  a  closer  determination  convert  the  ortho  and  metaxylene- 
snlphuric  acids  obtained  in  B  into  their  calcium,  and  afterwards 
into  their  sodium  salts.  Concentrate  the  solution  of  the  latter  until 
the  large  prisms  of  ortho-salt  begin  to  crystallize  out.  Allow  to 
cool  and  separate  a  second  crop  of  crystals  by  further  concentra- 
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tion  ;  redissolve  and  rccrystallize  the  products.  The  distinction 
between  the  crystals  of  the  ortho  and  of  the  meta-  salt  is  easily  per- 
ceiyed.     The  ortho-  salt  has  the  composition  : 

Ce  H,  (CH,),.  SO,  Na  -h  6  H,0. 

In  determinations  of  boiling  points  the  thermometer  was  im- 
mersed in  the  liquid,  the  bulb  being  about  half  an  inch  from  the 
bottom  of  the  retort.    {J.  Soc.  Ch.  Ind.  III.  2.  77.)  E.  W. 
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On  the  Disposal  of    Sewage  Sludge.    C.  C.  Hutchinson. 

By  "  sewage  sludge  "  is  meant  the  slimy  mud  deposited  or  de- 
positable  from  sewage,  the  solids  consisting  in  large  proportion  of 
organic  matters  containing  90  to  95  per  cent,  of  water.  The  method 
described  by  the  author  consists  in  filtration  of  the  sludge  by  filter 
presses  of  special  construction.  The  press  cakes  thus  obtained  still 
contain  about  50  per  cent,  of  water,  are  inodorous,  easily  handled, 
and  dry  rapidly  down  to  about  20  per  cent,  of  water.  A  mixture 
of  equal  parts  of  aluminium  and  calcium  sulphates  is  used  as  a  pre- 
cipitant before  filtering  the  sludge.  The  press  cake  is  fully  equal 
to  farm  yard  manure  as  a  fertilizer.  At  Coventry,  where  a  plant 
such  as  is  described  has  been  in  operation  for  2^  years,  the  cost  is 
sixpence  per  ton  of  wet  sludge,  or  half  a  crown  per  ton  of  pressed 
cake.  The  air-dried  pressed  cake  is  sold  at  from  two  shillings  to 
three  and  sixpence  per  ton.  'J 'he  place  contains  a  population  of 
about  45,000,  and  476  tons  of  wet  sludge  are  treated  daily. 

In  reply  to  a  question  the  author  stated  that  about  five-sixths  of 
the  nitrogenous  matter  in  the  sewage  passed  away  in  the  effluent, 
while  about  one-sixth  remained  in  the  sludge. 

The  press  cake  (50  per  cent,  water)  contained  0.84  percent,  am- 
monia, and  1.81  per  cent,  phosphate  of  lime.  {J,  Soc.  Ch.  Ind.  III. 
2.  41.)  E.  W 

The  Porter-Clark  Process.    J.  H.  Pobter. 

Description,  with  illustration,  of  the  plant  for  this  method  of  soft- 
ening water.  Lime  water  is  mixed  with  the  water  to  be  softened  and 
the  mixture  is  passed  through  filter  presses.  At  the  London  and 
Northwestern  Railway  locomotive  sheds  at  Camden  7,000  gallons 
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of  water  are  treated  per  hour,  the  hardness  being  reduced  from  11^ 
or  IS*'  to  4".  Other  results  are  quoted  where  the  hardness  is  re- 
duced from   over  20°  to  4°  or  less.     {J.  8oc.  Ch.  Ind.  HI.  2.  61.) 

E.  W. 

Note  on  the  Printing  of  Natural  Indigo  on  Calico.    R. 

BOURCART. 

Description  of  the  plant,  with  plans  and  illustrations,  and  of  the 
processes  used  by  Messrs.  Schlieper  &  Baum,  of  Elberfeld.  The 
process  depends  upon  the  reducing  action  of  glucose,  in  presence  of 
alkalies,  at  100°C  upon  indigo.  The  color,  which  is  made  very 
thick  for  printing,  is  a  mixture  of  indigo  paste,  caustic  soda,  and  of 
mixed  roasted  and  unroasted  Indian  corn-starch.  The  cloth  is  pre- 
viously padded  in  a  solution  of  glucose,  and  dried,  the  color  is 
printed  on,  and  the  goods  are  then  steamed,  which  causes  the  soda 
to  dissolve,  and  brings  the  indigo  in  contact  with  the  glucose.  After 
thorough  washing,  the  goods  are  dried  and  oxidized  at  the  same 
time,  and  finally  brightened  by  boiling  with  a  weak  solution  of 
caustic  soda,  which  is  more  satisfactory  than  a  soap  bath.  Speci- 
mens are  inserted  in  the  text,  showing  the  results  with  'Sprinted 
indigo."  "indigo  printing  on  turkey  red  cloth,"  "  indigo  and  sulphur 
resist,"  **  white  and  yellow  resist  with  indigo,"  "  white  and  r^d 
mordant  resist,"  and  "half  resist."  The  use  of  artificial  indigo 
is  not  favored  by  the  author,  on  account  of  the  unpleasant  odor 
of  the  sodium  xanthate  used,  which  is  persistently  retained  by  the 
goods.     {J.  Soc.  Ch.  Ind.  III.  2.  65.)  E.  W. 

Influence  of  Plaster  of  Paris  on  the  Composition  and 
Chemical  Characters  of  Wine.    M.  Magnibr  db  la  Source. 

Ten  kilogrammes  of  grapes  were  divided  into  two  equal  portions. 
One  portion  was  allowed  to  ferment  without  the  addition  of  any 
foreign  body,  while  the  other  portion  had  100  grammes  of  sulphate 
of  lime  added.  The  fennentation  of  both  were  finished  in  twenty 
days. 

These  two  wines  differed  by  their  chemical  characters,  as  shown 
by  their  reactions  with  borax,  basic  lead  acetate,  and  aluminium 
acetate. 

The  color  of  the  natural  wine  was  yellowish,  while  the  plastered 
wine  was  of  a  pure,  bright  red.  Cream  of  tartar  was  present  in  the 
natural  wine  (nearly  2  ^)  but  there  was  none  in  the  plastered  wine. 
{Gamptea  Rend.  XCVIII.  110.)  P.  C. 
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Presence  of  Diamonds  in  a  Pegmatite  from  Hindustan. 

M.  Chapbb. 

In  Oriqualand  diamonds  are  found  in  a  rock  but  it  is  doubtful 
whether  this  consolidated,  serpentinous  mud  is  the  bed-rock  of  dia- 
monds. At  any  rate,  diamonds  are  not  found  in  their  bed-rocks 
either  in  India  or  in  Brazil. 

The  author  has  had  the  good  fortune  to  find  diamonds  associated 
with  corundum  in  a  pink  pegmatite  from  the  Naizam,  in  the  neigh- 
borhood of  Bellary,  presidency  of  Madras. 

The  diamonds  are  in  octahedra.    (Comptes  Rend.  XCVIII.  113.) 

P.O. 

On  the  Influence  of  tlie  Temperature  of  Distillation  on 
the  Composition  of  Coal  Gas.    L.  T.  Wbigiit. 

An  account  of  experiments  with  a  small  gas-making  apparatus, 
in  which,  with  all  parts  complete  as  in  actual  work,  a  charge  of 

only  ysVtt  ^^  ^  ^^"  ^^^  used. 

The  influence  of  increasing  temperature  is  shown  by  a  series  of 
analyses  representing  the  composition  of  the  gas  made  from  four 
charges,  each  worked  at  a  different  temperature,  the  temperatures 
ranging  from  dull  red  to  bright  orange  heat.  Volume  of  product 
increases  with  temperature,  and  illuminating  power  decreases,  al- 
though there  is  a  slight  increase  in  total  candle  power  per  ton  of 
coal  with  increasing  temperature. 

H  and  CO  increase  with  temperature,  CH^  and  other  hydrocar- 
bons decrease,  while  N  is  nearly  constant  at  all  temperatureb.  The 
effect  of  increased  duration  of  heating  is  similar  to  that  of  in- 
creased temperature.     {J.  Ch.  Soc.  CCLVI.  99).  A.  A.  B. 

Gaseons  Fnel  Applied  to  the  Heating  of  Gas  Retorts. 

C.  HlTNT. 

Descriptions  are  given  of  different  systems  for  regenerative  heat- 
ing of  retorts.  Regeneration  without  recuperation  (heating  of  the 
air)  cannot  be  made  satisfactory.  Uniformity  of  temperature 
throughout  the  setting  is  an  important  point.  In  recuperation,  the 
use  of  the  thinnest  material,  consistent  with  strength  and  durability, 
and  long  contact  both  for  air  and  waste  heat,  must  be  secured.  As 
to  forms  of  producers,  there  is  a  great  difference  of  opinion.  For 
economy  and  convenience  the  generator  should  form  a  part  of  the 
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conBtruotion  of  the  setting.  The  saving  in  fuel  effected  by  the 
systems  now  available  amounts  to  between  20  and  40  per  cent,  and 
upward.  The  qaestion  of  the  value  of  by-products  is,  however,  one 
which  has  to  be  considered  by  gas  companies  in  considering  the 
qaestion  of  the  adoption  of  the  regenerator  system.  The  intensity 
of  heat  obtidned  by  some  systems  has  caused  trouble  in  the  clogging 
of  the  stand  pipes  or  the  hydraulic  main. 

* 

It  is  suggested  that  the  production  of  gas  for  distribution  as  fuel 
at  cheap  rates  may  be  much  nearer  realization  than  is  suspected  by 
many.     {J.  Soc.  Ch.  Ind,  HI.  2.  89.)  E.  W. 

Coal  Gas  as  a  Labor-saving  Agent  in  Trade.   F.  Flbtchbb. 

A  lecture  delivered  before  the  Society  of  Arts,  Jan.  30,  1884,  in 
which  an  extended  description  is  given  of  new  forms  of  burners 
and  new  applications  of  gas  for  heating  purposes.  ( Cliem.  News^ 
XLIX,  74).  A.  A.  B. 

An  Attempt  to  Utilize  Waste  Heat  by  Perkin's  Pipes.    F. 

HUBTXB. 

The  attempt  in  the  case  described  resulted  in  failure,  although 
seems  probable  that  with  some  modifications  in  the  system 
adopted,  success  might  be  attained.    (J,  Soc.  Ch.  Ind,  UL  2.  67.) 

E.  W. 

On  Lilienfein's  Lamp^  for  Low  Boiling  Petroleum.  Db. 
Ujibch.     {JFires.  Zeit.  1884.  36.)  J.  H.  S.  Jr. 
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Abstracts  or  American  Patents  relating  to  Chemistry. 

BY  O.  H.  KRAUSE. 


January  22,  1884. 

292,886. — Process  of  mixing  and  consuming  hydrocarbons  with  pulverized 
earth. — J.  Leede. 

292,287. — Apparatus  for  feeding  and  consuming  fine  fuel. 

The  hydrocarbons  are  mixed  with  granular  material  or  pulverulent  fuel  and 
the  mixture  blown  into  a  furnace  and  burned  while  in  suspension. 

292,260. — Utilizing  waste  calcium  chloride  and  sulphate  produced  in  the 
manufacture  of  acetic  acid  from  acetate  of  lime. — U.  Semper.  Not  intelligible 
without  the  specification. 

292,269. — Composition  for  sizing  yarn.  J.  W.  Wattles  (see  also  Nos. 
186,485  and  172,216).  A  sizing  or  dressing  composed  of  acetic  acid,  starch 
and  grease  or  oil. 

292,841. — ^Purification  of  coal  gas.— J.  T.  McDougall.  Impregnates  saw-' 
dust,  tanners'  waste  or  other  light  material  with  a  soluble  salt  of  iron,  decom- 
poses the  salt  by  an  alkaline  reagent  whereby  oxide  of  iron  is  deposited  in  the 
pores  of  the  material  which  can  then  be  used  for  the  purpose  stated  above. 

292,894  and  292,895.— Gas  producers.— J.  Zellweger. 

292,417. — Apparatus  for  refining  asphaltum  for  paving. — E.  J.  De  Smedt. 

The  fumes  and.  gases  evolved  from  the  heated  asphaltum  contained  in  cov- 
ered melting  kettles  are  withdrawn  by  means  of  an  ejector  and  burned  under 
a  steam  boiler. 

January^,  1884. 

292,470. — ^Fertilizer. — ^D.  R.  Castleman.  Ground  tobacco  stems  and  ordi- 
nary phosphates. 

292,515.— Photometer.— T.  O'C.  Sloane. 

Claim  2. — In  an  apparatus  for  determining  the  illuminating  power  of  gas, 
a  differential  thermometer  constructed  as  described,  and  balanced  and  ar- 
ranged so  as  to  indicate  changes  in  the  relative  quantity  of  radiant  heat  de- 
veloped by  a  flame  of  gas,  and  transmit  such  changes  to  a  recording  mechan- 
ism substantially  as  shown  and  described. 

292,540. — Process  of  tinning  sheet  copper. — A.  A.  Cowles. 
Protects  side  not  intended  to  be  tinned  with  silicate  of  soda. 

292,605. — Art  of  extracting  gold  by  means  of  alkaline  sulphides.- C.  P. 
Williams. 
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Heats  the  gold  beariDg  material  with  carbon  and  an  alkaline  sulphate, 
leaches  the  cooled  mass  with  water  to  dissolve  out  the  sulphides  from  which 
the  gold  is  recovered  by  precipitation. 

392,622.— Apparatus  for  producing  gas.— G.  W.  Billings. 

292,669. — Process  of  solidifying  liquid  or  semi-liquid  fatty  acids.— W.  F. 
C.  McCarty. 

-  Improvements  on  Nos.  282,547  and  288,003.  Obtains  a  product  of  high 
melting  point  by  successively  treating  liquid  or  semi-liquid  fatty  acids  with 
steam,  air,  nitric  acid,  starch,  alkalies  and  sulphuric  acid.  The  mixture  is 
continuously  agitated  and  heated  and  cooled  at  different  stages  of  the  proc- 
ess.   The  product  is  finally  distilled  in  a  vacuum. 

292,696.— Apparatus  for  the  manufacture  of  carbon  black.— G.  G.  Shoe- 
maker. 

.  Uqaid  fuel  is  burned  under  rotating  hollow   cones  kept  cool   by  means 
of  water  distributed  over  their  outer  side. 

292,758. — Process  of  making  spongy  lead  for  the  manufacture  of  white 
lead.— J.  E.  Eessler.  Passes  an  electric  current,  by  means  of  a  lead  anode, 
through  a  solution  of  an  alkaline  acetate. 

February  8,  1884. 

292,788. — Apparatus  for  deoxidizing  iron  ores.— J.  Bridgford. 

292,891. — Process  of  treating  fibrous  rubber  waste. — A.  O.  Bourn. 
The  cotton  fibre  is  destroyed  by  boiling  the  chopped  waste  in  a  8  or  4  per 
cent,  solution  of  sulphuric  acid. 

292,944. — Desulphurizing  furnace. — H.  E.  Parson  and  G.  V.  Northey. 

292,980.— 8oap.—C.  F.  Broadbent. 

Consists  of  ordinary  soap,  water,  hyposulphite  of  soda,  borax  and  ammonia. 

298,002.— Roasting  furnace.— N.  A.  Foss  and  J.  M.  Gray. 

298,010. — Building  compound. — L.  Haas.  Furnace  slag  and  mortar 
combined  in  suitable  proportions  with  an  additional  cementing  mortar  made 
of  powdered  flint,  sodium  silicate,  sand  and  clay. 

298,028.— Coking  furnace.— A.  K.  Hiltawski. 

298,045.— Mixed  Paint.— H.  Little.  Coal  tar  thinned  by  a  light  oil  and 
wood  ashes. 

298,107. — Gas-retort  furnace.— I.  N.  Stanley. 

298.157* — Process  of  roasting  and  amalgamating  gold  and  silver  ores. — 
E.  O.  and  C.  Francke. 

Consists  in  salting  and  roasting  the  same  at  a  low  temperature  for  con- 
version of  certain  sulphides  into  sulphates  without  disturbing  other  metal- 
lic salts,  and  afterward  treating  the  same  in  a  pulp  with  common  salt  and 
quicksilver,  under  the  influence  of  heat  and  in  the  presence  of  metallic 
copper,  whereby,  through  a  series  of  reactions,  the  silver  is  reduced  to  a 
metallic  state  and  amalgamated. 
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298,207.— Artificial  stone.— R.  C.  Wittmann.— Carbonate  or  silicate  of 
magnesia,  carbonate  of  lime  and  muriatic  acid,  applied  to  pasteboard,  wood, 
muslin,  etc.,  and  pressed. 

February  12,  1884 

298,885.— Vacuum  press  percolator. — C.  R.  Enapp. 

298,844.— Process  of  extracting  glycerine  from  fatty  matters. — E.  F.  and 
E.  N.  Michaud.  Consists  in  placing  the  fatty  matters,  with  water  and  a 
zinc  preparation  (known  as  ''zinc-powder"  and  consisting,  principally  of 
finely  diTided  metallic  zinc  and  zinc  oxide),  and  in  the  absence  of  calca- 
reous or  alkaline  substances,  in  a  closed  Tessel,  subjecting  the  same  to 
steam  pressure  for  a  sufficient  time,  and  separating  the  water  containing 
the  glycerine  from  the  resulting  fatty  acids. 

2989876. — Process  and  apparatus  for  bleaching  vegetable  fibres,  threads 
and  fabrics.— J.  B.  Thompson. 

First  boil  them  in  a  solution  of  potassium  or  sodium  cyanide,  then 
subject  them  to  alternate  baths  of  a  solution  of  chloride  of  lime  and  of  car- 
bonic acid  gas  in  a  closed  Tessel,  and  lastly  passes  them  through  a  solution 
of  triethylrosaniline  and  oxalic  acid. 

298,409. — ^Defacating  saccharine  liquids.— G.  B.  Boomer. 

A  train  of  vessels  closed  at  the  top  and  provided  with  heating  mediums 
and  so  connected  with  adjustable  overflow  spouts  that  the  clear  liquid  can 
be  withdrawn  from  a  point  below  the  scum  at  the  top  and  the  sediment  at 
the  bottom. 

298,480. — ^Apparatus  for  revivifying  boneblack. — E.  P.  East  wick. 

The  coolers  under  the  kiln  are  surrounded  by  a  casing  for  the  purpose 
of  confining  a  cun*ent  of  air.  The  heated  air  thereby  obtained  is  forced 
by  means  of  a  blower  through  the  wet  boneblack  contained  in  the  drier 
placed  over  the  kiln. 

298,660.— Hydrocarbon  furnace.— W.  H.  Brooks. 

February  19,  1884. 

298,740.— Method  of  purifying  water.— I.  S.  Hyatt. 

Consists  in  introducing  into  the  water  simultaneously  with  its  passage  to 
or  into  the  filter,  a  substance  (see  next  patent)  which  will  sufficiently  coagu- 
late or  separate  the  impurities  to  facilitate  their  arrest  and  removid  by  the 
filter  bed,  thus  obviating  the  necessity  of  employing  settling  basins. 

298,741.— Filtering  material.— I.  S.  Hyatt 

CZeum.- A  filter  bed,  consisting  essentially  of  an  inert  material  and  metallic 
iron  in  comminuted  form  thoroughly  commingled. 

298,742  to  298,760  and  298,882-888.— Filters  and  art  of  filtration.— 
J.  W.  Hyatt. 

Various  substances  employed  in  di£Ferent  ways  are  claimed  for  me- 
chanically retaining  the  impurities  contained  in  water.  Also  arrangements  to 
prevent  clogging  and  to  remove  the  deposited  impurities  without  disconnect, 
ing  the  apparatus. 
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29S,7S3. — Apparatus  for  evaporating  and  clarifying  syrups. — ^D.  D. 
Powers. 

Consists  in  passing  streams  or  jets  of  heated  and  ordinary  air  alter 
nately  througli  the  material. 

S93,837. — Alloy  and  process  for  the  manufacture  of  silicious  copper  and 
silicious  bronze. — L.  Weiller. 

Claim  1. — Sodium  bronze  as  a  new  combination  of  matter. 

Claim  ^.^In  the  manuf^ture  of  silicious  bronze,   the  improvement  con- 
sisting in  adding  tin  and  sodium  together  with  potassium  fluosilicate  to  the 
melted  copper  or  bronze. 

29333s. — Process  and  apparatus  for  extracting  crystallized  sugar  from 
bagasse.— T.  B.  Yale. 

Consists  in  subjecting  the  crushed  saccharine  material  in  a  closed  vessel  to 
the  action  of  steam,  and  then  extracting  the  juice  and  dissolved  crystallized 
sugar  from  the  saccharine  material  by  means  of  a  vacuum. 

293,S54. — ^Apparatus  for  the   manufacture  of  illuminating  gas. — W,  H. 
Douglass. 
A  hydrocarbon  gas  generator. 

298,884.— Condenser-scrubber  for  gas.— C.  W.  Isbell. 
Causes  both  the  gas  and  the  scrubbing  liquor  to  pass  in  contact  with  ar- 
tificially cooled  surfaces. 

293,886. — Alloy  for  coating  metals.— J.  B.  Jones. 
Consists  of  lead,  tin  and  zinc,  with  metallic  sodium  added. 

293,909. — Process  and  apparatus  for  preparing  beer  and  other  fermented 
liquids  for  the  market. — C.  Pfaundler.    Consists  in  holding  such   beer    or 
other  liquid  during  fermentation  under  a  controllable  hydrostatic  pressure 
and  carrying  off  the  barm  which  rises  from  the  fermenting  mass  by  a  cur- 
rent of  liquid. 

293,936.— Amalgamator.— T.  H.  Becker. 
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PROCEEDINGS   OF   THE    AMERICAN    CHEMICAL 

SOCIETY. 


Regular  Meeting^  April  4thy  1884. 

President  James  C.  Booth  occupied  the  chair. 

The  minutes  of  the  March  meeting  were  read  and  approved. 

The  minutes  of  the  meeting  of  the  Board  of  Directors  on  March 
18th  were  read. 

The  following  gentlemen  were  then  unanimously  elected  regu- 
lar members  of  the  Society  : 

Morton  Liebschtltz,  346  Westh  34th  street,  New  York. 
Edmund  Baujard,  2  West  14th  street,  New  York. 

Resignations  were  accepted  from 

Alfred  S.  Beebe,  Ph.  B. ;  and 
Herman  T.  Vulte,  Ph.  B. 

The  following  papers  were  then  read  : 

1.  On  the  Spectroscopic  Examination  of  Azo-Colors  (1st  paper), 
by  J.  H.  Stebbinp,  Jr.  Discussion  by  Dr.  Alsberg  and  Mr.  Casa- 
major. 

2.  On  the  Use  of  Tubes  of  Colored  Glass  for  Nesslerizing,  by 
A.  A.  Breneman.     Discussion  by  Mr.  Casamajor  and  Dr.  Leeds. 

3.  On  the  Analysis  of  a  Mineral  Water,  containing  Manganese 
and  Cobalt,f  rom  a  spring  at  Irondale,  West  Virginia,  by  A.  A  Bren- 
eman.    Remarks  by  Dr.  Booth. 

Mr.  Casamajor  read  a  letter  written  by  himself  to  Prof.  Hof mann, 
in  presenting  the  Hof  mann  medal,  and  the  reply  of  Prof.  Hof  mann  to 
the  same.  Moved  by  Dr.  Leeds,  that  both  letters  be  published 
in  the  Journal;  the  motion  was  seconded  by  Dr.  Alsberg  and 
carried. 

Dr.  Doremus,  of  the  Committee  on  Papers  and  Publications,  ex- 
plained an  error  of  the  printer  in  omitting  from  the  number  of  the 
Journal  for  August,  1883,  certain  papers  which  should  have  ap- 
peared therein,  and  which  were  referred  to  in  the  index  published 
in  that  number. 
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Prof.  Breneman  moved  that  the  Committee  of  Five  on  an  Uni" 
form  System  of  Nomenclature  and  Notation  proposed  at  the 
March  meeting,  include  the  Chair,  Dr.  Leeds,  as  one  of  its  mem- 
bers ;  seconded  by  Mr.  Casamajor,  and  carried. 

The  meeting  then  adjourned. 

CHARLES  E.  MUNSELL, 

Recording  Secretary. 
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ADDITIONS    TO    THE    LIBRARY    OF    THE    AMERICAN 

CHEMICAL  SOCIETY, 

DURING   MARCH,  1884. 

Presented  by  the  Author, 

Presented  by  W.  B.  Phillips,  Ph.D.: 

"Report  on  North  Carolina  Phosphates  "  (pamphet). 

Acquired  by  Gift. 
Presented  by  Prof.  A.  R.  Leeds  : 

Thorpe,  T.  E.      "Quantitative   Chemical  Analysis,"  4th  ed. 

1884. 

Presented  by  the  American  Institute  of  Mining  Engineers: 

Kimball,  Dr.  J.  P.  "Differential  Sampling  of  Bituminous 
Coal  Seams  "  (pamphlet). 

Durfee,  W.  T.  "An  Account  of  a  Chemical  Laboratory 
Erected  at  Wyandotte,  Mich.,  in  the  year  1863  "  (pamphlet). 

Dewey,  F.  P.     "Some  Canadian  Iron  Ores  "  (pamphlet). 

Frazer,  Dr.  Persifor.  "The  Northern  Serpentine  Belt  in 
Chester  Co.,  Pa."  (pamphlet). 

.  "The  Peach  Bottom  Slates  of  South- 
eastern York  and  Southern  Lancaster  Co."  (pamphlet). 

Gordon,  F.  W.  "  Boilers  and  Boiler  Setting  for  Blast  Fur- 
naces"  (pamphlet). 

Smock,  J.  C.  "  Geologico-Qeographical  Distribution  of  the 
Iron  Ore  of  the  Eastern  United  States"  (pamphlet). 

Fulton,  John.     "  The  Physical  Properties  of  Coke  as  a  Fuel 
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for  Blast  Furnace  Use  "  (pamphlet). 

Egleston,  T.  "Biographical  Notice  of  Louis  Gruner,  Inspec- 
tor General  of  Mines  of  France  "  (pamphlet). 

Cleraes,  J.  H.  "An  Experimental  Working  of  Silver  Ores  by 
the  Leaching  Process"  (pamphlet). 

Howe,  H.  M.  "  A  Systematic  Nomenclature  for  Minerals  '* 
(pamphlet). 

Forsyth,  R.  "  The  Bessemer  Plant  of  the  North  Chicago 
Rolling  Mill  Co.,  at  South  Chicago  '*  (pamphlet). 

Presented  by  the  Bureau  of  Education,  Washington,  D.  C. : 

Circular  of  Information,  No.  3,  1883. 

"  Proceedings  of  the  Department  of  Superintendence  of  the 
National  Educational  Association  at  its  Meeting  at  Wash- 
ington, Feb'y  20-22,  1883." 

Circular  of  Information  No.  4,  1883. 

"  Recent  School  Law  Decisions." 

«  The  Bufalmi  Prize  "  (pamphlet). 

"  Education  in  Italy  and  Greece  "  (pamphlet). 
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THE  HOFMANN  MEDAL. 

To  the  Editor  of  the  Journal  of  the  Ambbican  Chemical  So- 
ciety. 

My  Dear  Sir: — Please  find  herewith  copies  of  a  letter  written 
by  me  to  Dr.  A.  W.  Hofmann  and  of  his  answer. 

The  subject  of  this  correspondence  was  a  beautiful  gold  medal, 
struck  at  the  United  States  Mint  in  Philadelphia.  On  the  obverse 
the  medal  bears  an  excellent  effigy  of  Dr.  Hofmann,  while  on  the 
reverse  is  following  inscription  :  "  To  A.  W.  Hofmann — From  his 
friends  and  admirers  in  the  United  States  of  America — October, 
1883." 

There  were  44  subscribers  to  the  medal,  of  whom  28  were  mem- 
bers or  associates  of  the  American  Chemical  Society.  As  all  the 
larger  sums,  with  one  exception,  were  contributed  by  these,  more 
than  three-quarters  of  the  funds  came  from  members  of  this  So- 
ciety. 

It  b  almost  useless  to  say  that  these  44  subscribers  represent  only 
a  very  email  portion  of  Dr.  Hofmann's  admirers  in  this  country. 
As  the  sum  needed  was  a  limited  one,  only  a  comparatively  small 
number  of  persons  could  possibly  contribute. 

The  thanks  of  the  subscribers  to  the  medal  are  due  to  Dr.  James 
C.  Booth,  Chemist  of  the  Philadelphia  Mint,  and  now  serving  a 
second  time  as  President  of  the  American  Chemical  Society,  for 
his  untiring  zeal  and  earnest  efforts  in  supervising  the  execution  of 
this  beautiful  work  of  art. 

With  much  respect, 

I  am  youra  very  truly. 

P.  CASAMAJOR. 


117  Wall  Stbbet,  New  Youk,  February  12th,  1S84. 

Db.  a.  W.  Hofmann,  University  of  Uerli7i,  Berlin,   Germany. 

Sir: — Your  friends  and  admirers  in  the  United  States  of  America, 
wishing  to  testify  their  appreciation  of  the  services  you  have  ren- 
dered to  the  world  by  your  labors  in  chemical  science,  and  espe- 
cially to  organic  chemistry  and  its  unlimited  applications  to  the 
useful  arts  and  being  desirous,  moreover,  of  commemorating  your 
visit  to  their  country  in  the  year  1883,  and  of .  expressing  their 
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sense  of  the  privilege  they  enjoyed  in  personal  intercourse  with  you 
in  October  of  that  year,  have  caused  to  be  struck  at  the  United 
States  Mint,  in  Philadelphia,  a  gold  medal,  which  they  ask  you  to 
accept  in  confirmation  of  the  sentiments  expressed  above. 

You  will  receive,  at  the  same  time,  a  bronze  copy  of  the  medal, 
like  those  which  the  subscribers  to  the  gold  medal  receive. 
With  much  respect,  I  am  your  obedient  servant, 

(Signed.)        P.  CASAMAJOR. 
(For  the  subscribers.) 

(Inclosed  was  an  alphabetical  list  of  the  subscribers.) 


BxBLiif,  10  DoBOTHBA.  Stbass,  March  10,  1884. 

My  Dear  Sir : — When  a  happy  combination  of  circumstances, 
in  the  Fall  of  last  year,  brought  about  the  fulfillment  of  a  wish  long 
and  fervently  cherished,  the  expectations — accumulated  as  it  were 
daring  a  lifetime — with  which  I  crossed  the  ocean,  were  by  no 
means  limited.  But  what  I  observed  and  what  I  learned  in 
America,  how  far  did  it  surpass  even  my  boldest  expectations  ! 
From  the  moment  I  first  saw  the  transatlantic  metropolis  arise 
from  the  waves,  to  the  parting  hour  when  I  had  to  take  leave  again 
of  your  glorious  country,  overwhelming  impressions  crowded  upon 
me  which  forever  will  remain  treasured  up  in  my  memory.  More- 
over, during  the  whole  of  my  stay  on  the  hospitable  eoil  of 
America,  whilst  traversing  the  great  continent  from  the  Atlantic 
to  the  Pacific  ;  whilst  descending  from  the  new  Territories  in  the 
Northwest  to  the  Oulf  of  Mexico;  whilst  visiting  the  great  cities 
in  the  East,  though  often  bewildered  by  the  great  current  of 
American  life,  in  its  endless  diversity,  I  have  experienced  a  uni- 
formity of  kindness  for  which  I  cannot  be  thankful  enough.  Fore- 
most, however,  among  those  whose  cordial  good  will  and  helpful 
advice  assisted  my  progress  through  the  States,  were  always  my 
brethren  in  science,  my  fellow-workers  in  the  field  of  chemistry, 
and  indeed  the  most  delightful  recollections  which  I  have  carried 
home  from  the  New  World  are  those  of  the  friendly  intercourse 
with  my  transatlantic  colleagues,  which  in  the  great  convivial  fare- 
well gathering  under  the  auspices  of  the  American  Chemical 
Society  found  its  most  eloquent  expression. 
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And  now  whilst  indulging  in  these  charming  remembrances^  with 
all  the  amiable  attentions  of  my  American  friends  still  fresh  before 
my  mind,  I  receive  your  message  informing  me  of  the  new  and 
most  conspicuous  honor  which  they  have  conferred  upon  me.  I 
am  quite  at  a  loss  how  to  express  my  thankfulness,  for  this  excep- 
tional distinction  is  utterly  out  of  proportion  with  any  merit  I 
could  possibly  claim. 

It  is  true  I  have  devoted  my  life  to  the  cause  of  science,  but  less 
fortunate  than  some  of  my  fellow-soldiers,  I  have  to  record  no  vic- 
tories won  in  its  service  worthy  to  be  commemorated  by  a  medal. 
My  labors  have  been  of  a  more  modest  kind  and  by  the  blessing  of 
having  been  permitted  to  prosecute  the  studies  of  my  predilection 
for  a  period  of  forty  years,  I  considered  myself  amply  rewarded. 

I  need  not  assure  you,  however,  that  although  somewhat  per- 
plexed by  the  monumental  foim  which  the  feelings  of  good  fellow- 
ship of  my  American  friends  and  their  indulgent  appreciation  of  my 
life-work  has  taken,  I  am  deeply  touched  and  feel  myself  honored 
in  the  highest  manner  by  the  solid  and  permanent  token  of  their 
sympathy. 

Pray  convey  to  those  who  have  conferred  upon  me  this  signal 
mark  of  their  approbation  the  expression  of  my  heartfelt  grati- 
tude. 

The  gift  of  honor  I  have  received  will  descend  an  inalienable 
heirloom  in  my  family, 

(Signed.)        A.  W.  HOFMANN. 

To  P.  Casamajor,  £sq. 
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ON  THE  SPECTRA  OF  AZO-COLORS. 
By  J.  H.  Stsbbins,  Jr.  (Ist  paper,  April  Ist,'  84.) 

Much  has  already  been  done  and  said  on  the  spectra  of  aniline 
and  other  dyestaffs,  but  up  to  the  present  time,  I  think  nothing 
whatever  has  been  done,  bearing  on  the  subject  of  azo-colors. 

With  the  view,  therefore,  of  throwing  some  light  on  this  subject, 
and  as  a  further  means  of  distinguishing  these  colors,  one  from 
another,  I  have  undertaken  this  investigation. 

As  the  collecting  of  the  different  samples  of  dyestnffs  is  a  some- 
what troublesome  matter,  I  shall  only  be  able  to  read  to  you  to- 
night the  first  part  of  ray  paper,  reserving  the  second  part,  until 
the  material  on  hand  will  enable  me  to  proceed  with  it. 

The  spectroscope  used  in  this  investigation  is  a  direct  vision 
instrument,  with  micrometer  scale,  and  comparison  prism,  man- 
ufactured by  Dr.  J.  G.  Hofmann,  of  Paris.  It  is  a  most  excellent 
little  piece  of  apparatus,  and  admirably  suited  for  the  study  of 
absorption  spectra. 

The  solutions  examined  were  contained  in  wide  mouthed,  white 
glass,  square  bottles,  having  an  inside  diameter  of  3^  C.  M.  My 
method  of  mapping  is  very  simple  and  will  explain  itself.  On 
a  Bunsen  scale,  I  lay  out  the  principal  Frauenhofer  lines, 
and  by  means  of  these  and  the  scale  figures  locate  the  position  of 
the  spectra.  The  vertical  lines  give  the  intensity  of  absorption, 
and  the  horizontal  lines  the  strength  of  the  solutions.  Then,  by 
simply  drawing  a  curve  from  the  horizontal  to  the  vei*tical  lines, 
the  position  and  intensity  of  absorption  may  be  expressed. 

The  azo-colors  which  I  have  thus  far  examined,  present  no  very 
striking  features,  there  being  no  characteristic  bands  as  in  some 
other  colors  (cochineal  for  instance),  but  a  mere  cutting  out,  so  to 
speak,  of  the  green,  blue  and  violet  parts  of  the  spectrum,  which 
varies  according  to  the  strength  and  nature  of  the  color. 

The  following  is  a  list  of  the  dyestuffs  examined  : 

Orange  II  and  IV,  and  Fast  Red,  from  the  firm  of  Pickhardt  & 
Kutroff. 

Tropaeolines  Y  O.;  000  No  l;  000  No  2. 
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Brown  O,  Brown  N*  1,  and  Chrysoidine,  from  the  firm  of  Wil- 
liams, Thomas  &  Dower. 

Orange  2. 
/^-Naphtholeazobenzolesulphonate  of  soda. 

C,H^  (Na  SO3)— N— N— B— C,o  H,  OH. 

Dissolved  1  grm«  of  dyestuffs  in  1  litre  of  water,  and  examined  the 
spectrum. 

It  gave  a  band  extending  from  60 — or  D  to  170.  Region  of 
maximum  intensity  D  54 — H  170. 

The  same  plus  sulphuric  acid  produced  no  visible  change. 

Orange  IV. 
Diphenylamineazobenzolesulphonate  of  potash. 

SO3K 

N— N— C,H^  NH— C,H, 

As  this  is  a  much  stronger  dyestuff  than  the  foregoing,  it  was 
necessary  to  work  with  much  more  dilute  solutions,  i  grm.  was  dis- 
solved in  1  litre  and  examined. 

Absorption  band  ranges  from  D  UO — H  170. 

Region  of  maximum  intensity  D  62 — H  170. 

The  same  plus  sulphuric  acid  gave  a  band  ranging  from  C  42 — 
H  170. 

Region  of  maximum  intensity  D  54 — H  170. 

Fast  Red,  Roccelline,  etc. 

/7-Naphtholeazonaphthaline  sulpho-acid. 

C, ,  H,  (HSO,)-N=.N-/»-C, ,  H,  OH. 

i  grm.  was  dissolved  in  1  litre  and  examined. 
Absorption  band  ranging  from  C  42 — H  170. 
Region  of  maximum  intensity  D  52 — H  170. 
Sulphuric  acid^produces  no  visible  changes. 

Tropaeoline  Y. 
Phenoleazobenzolesulphonate  of  soda. 
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C,  H^  (Na  so,)— N— N— C,  H^  OH. 

Dissolve  ^  g.  to  1  litre  and  examined  the  spectrum. 

Absorption  band  ranging  from  E  70 — H  170. 

Region  of  maximum  intensity  £  50 — H  170. 

The  same  plus  sulphuric  acid  gave  a  band  from  D  50 — ^H  170. 

Region  of  maximum  intensity  E  7o — H  170. 

Tropaeoline  O.  O.  O.  N®  I,  or  Orange,  N®  1. 
a-Naphtholeazob3nzolesulphonate  of  potash. 

C,  H^  (KSO3)— N— N— X— C  ,  H,  OH. 

i  gnu.  was  dissolved  to  1  litre  and  examined. 
Absorption  baud  runs  from  C  49 — H  170. 
Region  of  maximum  intensity  54 — 170. 
Sulphuric  acid  produces  no  change. 

Tropaeoline  O.  O.  O.,  N«  2. 

Same  as  Orange  N<>  2. 

Tropaeoline  O. 
Resorcineazobenzolesulphonate  of  soda. 

OH. 

C,  H,  (Na  SO,)-N=N-C,  H, 

OH. 

^  grm.  was  dissolved  in  1  litre  and  examined. 
Absorption  band  runH  from  D  66 — H  170. 
Region  of  maximum  intensity  E  70 — H  170. 
Sulphuric  acid  produces  no  change. 

Brown  O. 

•}  grm.  was  dissolved  in  1  litre  and  examined. 

Absorption  band  runs  from  D  52 — H  170. 

Region  of  maximum  intensity  D  66 — H  170. 

Sulphuric  acid  produces  a  band  ranging  from  C  48 — H  170. 

Region  of  greatest  intensity  D  64 — ^Hl70. 

Brown  N®  1. 


f 
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i  grm.  was  dissolyed  in  1  litre  and  examined. 
Absorption  band  ranges  from  C  40 — ^H  170. 
Region  of  greatest  intensity  C  44 — H  170. 
Sulphuric  acid  seems  to  produce  no  change. 

Chrysoldine. 

Diamidoazobenzole. 

C.  H,-N=N-C,  11,  (NH,). 

i  grm.  was  dissolved  in  1  litre  and  examined. 
Absorption  band  ranges  from  D  60 — H  170. 
Point  of  ipaximum  intensity  D  60 — H  1 70. 
Sulphuric  acid  produced  no  change. 

Some  of  the  above  spectra  resemble  one  another  so  strilt 
that  I  fear  it  would  be  a  diflicult  task  to  distinguish  then 
much  more  so  to  estimate  them  quantitatively.  Nevorthel 
my  next  paper  I  will  describe  a  number  of  other  spectra,  to^ 
with  some  attempts  at  quantitative  spectrum  analysis,  using  c 
ard  color  solutions  of  known  strength. 
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i  grm.  was  dissolyed  in  1  litre  and  examined. 
Absorption  band  ranges  from  C  40 — H  170. 
Region  of  greatest  intensity  C  44 — H  170. 
Sulphuric  acid  seems  to  produce  no  change. 

Chrysoldine. 

Diamidoazobenzole. 

C,  H,-N=N-C,  II,  (NH,), 

i  grm.  was  dissolved  in  1  litre  and  examined. 
Absorption  band  ranges  from  D  60 — H  170. 
Point  of  ipaximum  intensity  D  60 — H  170. 
Sulphuric  acid  prodaced  no  change. 

Some  of  the  above  spectra  resemble  one  another  so  strikingly 
that  I  fear  it  would  be  a  difiicult  task  to  distinguish  them  and 
much  more  so  to  estimate  them  quantitatively.  Nevortheless  in 
my  next  paper  I  will  describe  a  number  of  other  spectra,  together 
with  some  attempts  at  quantitative  spectrum  analysis,  using  stand- 
ard color  solutions  of  known  strength. 
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ON  THE  USE  OF  TUBES  OF  COLORED  GLASS  FOR  NES- 

SLERIZING. 

By  A.  A.  Bbenbhan. 

The  idea  of  using  the  ordinary  amber-colored  window  glass  of 
different  nhadcs  to  furnish  a  series  of  standard  tints  for  use  in 
the  Ni'ssler  ammonia  test,  occurred  to  me  several  years  ago,  and  a 
note  upon  the  subject  was  read  at  the  Boston  meeting  of  the  Ameri- 
can Association  in  1880.  Since  then  I  have  found,  howevi^r,  that 
the  .suggestion  was  not  essentially  new,  and  the  method  proposed 
moreover,  that  of  holding  a  slip  of  glass  of  the  desired  tint  over  the 
mouth  of  a  Nessler  test  tube  filled  to  the  mark  with  clear  water 
while  the  tube  containing  the  unknown  qnantity  of  ammonia  is  held 
by  the  side  of  the  test  tube  for  comparison,  is  open  to  objection. 
The  fact  that  light  coming  to  the  eye  after  passing  through  the 
length  of  the  comparison  tube  is  modified  by  reflection  at  the  sur- 
face of  the  colored  glass,  as  also  the  fact  that  the  colored  media  in 
the  two  tubes  have  their  upper  surfaces  respectively  in  different 
planes  mid  at  different  distances  from  the  eye,  both  tend  to  prevent 
a  satisfactorj'  comparison  of  the  two  tints.  While  these  difficulties 
might  be  corrected,  in  part  at  least,  by  surrounding  each  tube  with  a 
blackenetl  sheath  or  case,  it  has  seemed  more  in  accordance  with 
the  ordinary  method  of  making  the  Nessler  test  and  with  theprinci' 
pies  of  coloiimetry  in  general,  to  introduce  the  colored  medium  be" 
low  the  comparison  tube.  The  light  from  this  colored  medium  should 
be  applied  in  connection  with  a  tube  precisely  like  the  comparison 
tube  and  filled  to  the  mark  with  clear  water;  in  no  other  way  can 
the  fpfality  of  ilbnni nation^  ^vhich  is  essential  to  a  fair  comparison, 
be  obtained.  The  suitability  of  glass  as  the  colored  medium  is  sim- 
ply aquesiion  of  securintr  the  proper  tints.  Its  cleanliness,  uniformit 
and  fixity  of  tint  render  it  far  superior  to  any  other  substance  that 
could  be  applied  to  this  purpose.  It  was  mentioned  in  the  note  re- 
ferred to  that  the  tints  of  commercial  amber  glass  corresponded  very 
well  with  the  higher  values  needed  among  the  Nessler  standards, 
such  for  example  as  the  tints  given  by  Ic.c.  of  Wanklyn's  weak  so- 
lution of  ammonia  (lc.c.=.0000l  grm.  NII3),  but  it  was  foand 
difficult  to  obtain  glass  matching  the  tints  given  by  smaller  quanti- 
ties of  ammonia  and  for  values  under  O.Sc.c.  of  the  standard  solution, 
no  glass  of  tint  sufficiently  light  could  be  found.     Even  "  flashed  '* 
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glass  which   might  be  supposed  to  yield  lighter  tints  than  ^'  pot- 
colored  "  glass,  is  still  too  dark  for  the  purpose.     The  manufacture 
of  glass  is  too  costly  an   operation  to  permit  of  experiments  being 
made  upon  special  "  batches  "  of  glass  made  for  the  purpose,  unless 
some  manufacturer  could   be  inspired  with  a  scientific  interest  in 
such  work,  or  were  given  an  order  large  enough  to  warrant  the  at- 
tempt as  a  matter  of  business.     Failing  in  this  direction,  it  occurred 
to  me  thnt  a  tube  made  from  glass  of  the  proper  tint  might  answer 
the  purpose,  and  the  fact  that  the  bottom  of  such  a  tube  would  be 
blotofiy  suggested  the  means  of  varying  its  thickness,  and  therefore 
its  tint,  to  any  desired  extent.     Such  a  tube  was  found,  however,  to 
be  unsuitable  for  comparison  with  the  color  of  Nesslerized  liquids,  be- 
cause the  yellow  light  coming  through   the  sides  of  the  tube  in- 
creased the  color  given  to  the  light  coming  through  the  bottom,  and 
even  when  filled  with  clear  waters  the  quality  of  illumination  in  the 
two  tubes  was  such  as  to  forbid  comparison.    The  only  suitable  con- 
dition seems  to  be  that  in  which  the  light  enters  the  tube  through 
the  colored  medium  placed  at  or  veiy  near  the  bottom  of  the  tube. 
The  sides  of  the  tube  should  be  of  colorless  glass,  and  the  tube  filled 
with  clear  water  as  mentioned  above.  These  conditions  seem  to  be  best 
fulfilled  by  such  tubes  as  are  shown  here,  for  which  I  am  indebted 
to  the  cooperation  of  a  skillful  glass-blower,  Mr.  William  Baetz. 
A  short  length  of  amber  glass  tubing  is  fused  to  a  longer  piece  of 
coloress  tubing  to  form  a  tube  like  those  used  in  Nesserliziiig.  The 
bottom  is  flat,  and  the  colored  portion  forms  about  one-fifth  of  the 
entire  tube.     It  is  a  matter  of  some  difficulty  to  find  glass  of  proper 
composition  to  adhere  readily  to  the  amber  glass,  and  still  more  so 
to  extend  the  colored  part  of  the  cylinder  by  blowing  without  alter- 
ing its  dinmeter.  Both  results  have  been  fairly  accomplished  however, 
and  slight  defects  shown  in  these  tubes  will  be  removed,  no  doubt, 
after  practice  in  making  them.  It  is  possible,  then,  to  start  with  glass 
tubing  of  a  given  shade  and  to  weaken  the  tint  by  blowing  out  the 
tube  until  the  desired  tint  is  reached.     The  tube  is  then  closed  and 
flattened  at  the  desired  distance  from  the  junction  with  the  coloress 
glass.     In  practice  I  have  found  it  more  simple  to  have  a  number  of 
such  tubes  made  of  various  shades  below  a  certain  one  and  to  pick 
out  from  these  such  as  corresponded  exactly  with  the  different  val- 
ues given  by  the  Nessler  reagent  with   known  quantities  of  am- 
monia.    It  has  been  my  custom  for  years  in  using  Wanklyn's  method 
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of  water  analysis,  to  distill  off  lOc.c.  at  a  trial,  asing  only  lOOcc, 
of  the  water  to  be  tested,  and  all  of  these  tubes  have  been  made  of  the 
lOc.c.  size,  but  the  principle  is  perhaps  more  easily  applicable  to  larger 
tubes,  because  the  variations  of  tints  required  would  be  less  delicate. 
For  very  light  shades  I  have  found  an  amber  glass  with  a  barely 
perceptible  olive  tint  to  yield  the  best  results  when  distended  and 
weakened  in  color  as  described.  It  should  be  said  finally,  that  the 
junction  of  the  compound  tube  causes  an  unavoidable  ringed  ap- 
pearance in  the  tube  when  filled  with  water,  but  with  a  well-made 
bottom  to  the  tube  there  is  always  a  clear  space  within  the  inner- 
most circle  sufficiently  large  to  permit  of  comparison  with  the  tint 
of  the  other  tube. 

ON  THE  ANALYSIS  OF  A  SAMPLE  OF  MINERAL  WATER 
FROM  IRONDALE,  WEST  VIRGINIA. 

Bt  a.  a.  Bbbnbman. 

I  have  recently  had  occasion  to  examine  a  sample  of  mineral 
water  which,  as  shown  by  the  accompanying  analysis,  is  somewhat 
peculiar  in  composition.  The  water  was  taken  from  a  spring  on 
the  property  of  Mr.  F.  Nemegyei,  at  Irondale,  Preston  Co.,  West 
Virginia.  This  spring  issues  near  the  base  of  a  hill  in  which  beds 
of  bituminous  coal  alternate  with  beds  of  fine  clay,  limonite  and 
limestone.  The  coal  in  8ome  of  the  veins,  especially  in  the  higher 
part  of  the  hill,  is  very  rich  in  pyrites. 

The  water  has  a  faintly  acid  reaction,  and  in  taste  is  weakly  as- 
tringent.    Its  color  is  perceptibly  yellowish  in  thick  layers. 

Analysis  yields  the  following  results  expressed  in  grains  per 
TJ.  S.  gallon  : 

Calcium  Sulphate 60.417 

Aluminium  "         11.371 

Potassium     "         6.764 

Magnesium  "         4.835 

Manganese  "         2.857 

Ferrous  (?)  "         0.836 

Cobaltous    "         Trace 

Sodium  Chloride... 1.861 

Silica,  SiO, 1.445 

Nitric  Acid Trace 

Organic  and  volatile  matter 10.289 
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Sulphuric  acid  calculated  from  the  above  corresponds  to  61.003 
grains  H^  SO^  per  gallon;  a  direct  determination  of  sulphuric  acid 
in  the  same  water  made  for  the  purpose  of  control,  yielded  50.620 
grains. 

The  composition  of  this  water  is  accounted  for  in  the  main  by 
oxidation  of  pyrites  in  the  higher  parts  of  the  hill  and  the  action  of 
the  resulting  solutions  of  ferrous  sulphate  and  free  acid  upon  the 
beds  of  fireclay,  limonite  and  limestone  through  which  it  perco- 
lates subsequently.  The  comparative  freedom  of  the  water  from 
iron  is  probably  due  to  a  secondary  reaction  taking  place  between 
weak  solutions  of  ferrous  sulphate  and  calcium  carbonate.  The 
abundance  of  the  organic  matter  is  difficult  to  account  for  from 
any  existing  evidence.  This  organic  matter  is  precipitated  from  the 
water  by  ammonia  as  a  reddish,  flocculent  mass  closely  resembling 
ferric  hydrate,  but  on  drying  and  fusion  with  alkaline  carbonate  and 
nitrate  it  yields  only  an  insignificant  proportion  of  iron.  This  pre- 
cipitate, however,  contains  almost  the  whole  of  the  manganese 
present  in  the  water.  The  trace  of  cobalt  is  very  decided.  A 
determination  of  organic  matter  made  in  another  sample  from  the 
same  spring  taken  Feb.  5,  1884,  about  three  months  later,  yielded 
8.267  grains  per  gallon. 
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Electrical  Conductivity  of  Dilute  Saline  Solution.  E. 
Bauty. 

The  saliDe  solutions  were  so  weak  that  their  density  and  their 
viscosity  were  practically  those  of  pure  water.  If  p  be  the  weight 
of  salt  in  the  unit  of  weight  of  solution,  and  c  the  conductivity  of 
a  cylinder  of  liquid  of  which  the  length  and  section  are  unity^ 
there  is,  for  every  salt,  a  value  p,  of  /?,  below  which  conductivity 
varies  proportionately  to  the  quantity  of  salt  in  solution.  If  the 
conductivity  of  various  salts  are  examined,  they  will  be  found  to 
be  inversely  as  the  equivalents.     If  e  be  the  equivalent,  we  have  : 


Ihe  coefficient  Kis  constant  for  all  salts  that  have  been  examined 
If,  in  the  above  formula,  p^^e,  i.  e,  if  for  the  same  volume  of  each 
liquid  we  take  a  weight  proportional  to  the  equivalents,  the  con- 
ductivity C  is  the  same  for  all.  The  moleciUar  conductivity  of  all 
salts  is  the  same.  The  following  experiments  were  made  with 
anhydrous  salts.  Solutions  contained  ^,  -^^  yuW*  tAtt  ^^  ^^ 
salts  in  solution.  Taking  potassium  chloride  as  unity,  we  have  had 
the  following  results: 


Formula  of  the 
Salt. 


Equivalent. 


NH*  CI.-., 

KCl 

NHS  NO» 
KO,SO».. 

K  Br 

KI 


I 


63.5 

74.5 

80 

87 
110 
166 


Values  of  r 

for  solutions. 

A 

TOV             10*00 

4oW 

0.743 

0.73     0.724 

«   «»    ^   w    mm    ^ 

1.000 

1.000 

1.000 

1.000 

1.203 

1.134 

1.156 

1.133 

1.507 

1.338 

1.257 

1.182 

1.473 

1.536 

1.531 

2.132 

2.202 

2.108 

0.718 
1.000 
1.074 
1.169 
1.597 
2.238 


Similarly,  values  are  given  for  seven  other  salts,  and  another 
table  follows  with  results  given  by  hydrated  salts. 

In  the  discussion  M.  Berthelot  called  attention  to  the  impor- 
tance of  these  results.     According  to  the  new  law,  electrical  resist- 
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ance  in  dilute  solutions  is  determined  by  the  chemical  equivalents 
and  not  by  the  atomic  weights.  Faraday's  law  also  is.  relative  to 
equivalents  and  not  to  atomic  weights.  Equivalent  weiglits  are  then 
the  foundation  of  electro-chemical  laws,  as  well  as  of  all  physical 
laws  in  which  the  relative  weights  of  bodies  play  a  part.  All  of 
these  laws  become  more  obscure  and  more  complicated  when  ex- 
pressed by  means  of  atomic  weights.  ( Comptes  Hend.j  XVCIII^ 
140.)  P.  C. 

On  Skrivanow's  Battery— Pocket  Model.    D.  Mounieb. 

The  elements  are  a  zinc  plate  and  silver  chloride  wrapped  in 
parchment  paper.  The  liquid  has  potassium  hydrate,  75  parts 
water,  100.  The  trough  is  made  of  gutta  percha,  and  hermeti- 
cally closed.  The  couple  weighs,  1 00  grammes ;  the  electromo- 
tive force  being  1^  volts.  It  gives  a  current  of  1  ampere  for  an 
hour.     {Comptes.  Bend.     XCVIIL  224.)  P.  C. 

Observations  on  Faraday's  Law,  and  on  the  Law  Discov- 
ered by  Mr.  Banty.    A.  Wubtz. 

The  law  discovered  by  Mr.  Bauty,  concerning  the  conductability 
of  very  dilute  saline  solutions,  is  connected  with  Faraday's  law,  as 
M.  Berthelot  has  observed,  while  adding  that  the  interpretation 
of  these  laws  is  more  complicated  and  obscure  when  expressed  in 
atomic  weights. 

"  Different  chlorides  submitted  to  the  same  electric  cuiTent  de- 
posit at  the  negative  pole  quantities  of  metalt<  corresponding  to  1 
atom  of  chlorine." 

By  electrolysis  the  chlorides  :  NaCl,  Cu«Cl«,  CuCl^,  BiCP,  Sn 
CI*,  Fe*Cl*  deposit  quantities,  equivalent  to  Na,  Cu*,  Cu,  Bi,  Sn,  Te* 

but  these  do  not  correspond  to  "  equivalents  "  in  the  case  of  cup- 
rous, besmuthic,  stannic  and  ferric  chlorides.  In  the  electrolysis  of 
HCl,  H*0,  H'N,  for  1  volume  or  molecule  of  hydrogen,  at  the 
negative  pole,  there  will  be,  at  the  positive  pole,  1  volume  of  chlo- 
rine, ^  volume  of  oxygen,  ^  volume  of  nitrogen.  The  quantities 
are  strictly  equivalent,  but  it  cannot  be  said  that  ^  volume  of  nitro- 
gen represents  1  "  equivalent "  of  nitrogen.  The  question  here  is 
not  one  of  *'  equivalent "  or  of  atomic  weights,  but  one  of  valency 
or  atomicity  of  elements.     {Comptes.  Rend.     XCVIII.  176) 

P.  C. 
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Thermic  Study  of  some  Oxychlorides  and  Oxybromides 
of  Mercury.    G.  Andre. 

Heat  of  formation  of  HgO.  HgCl,  SHgO.  HgCl,  4HgO.  HgCl, 
and  the  corresponding  bromine  compounds.  {JSuL  Soc,  Chim, 
XLL  274.)  E.  W. 

EquiTalent  of  Chromium,  determined  by  means  of  the 
Sulphate  of  Sesquioxyde.    H.  Baubiqny. 

On  p.  100,  Baubigny  gives  processes  for  preparing  pure  sulphate 
of  sesquioxide  of  chromium.  By  means  of  this  salt,  heated  to 
440°  Cy  until  the  weight  remains  constant,  the  equivalent  of  chro- 
mium has  been  determined.  The  results  are  Cr"»  26.020  and 
26.012  if  S  — 16  and  Cr  — 26.055  and  26.116  if  S  — 16.037.  Ber- 
zelius  gave  for  Cr,  28.1,  and  later  Cr=«  27.35;  P61igot  in  1844  gave 
Cr=  26.28  and  Berlin  for  the  average  of  his  results.  Moberg 
from  ammoiiiaoal  chrome  alum,  found  in  1848,  Crsa  26.79,  a  re- 
markable degree  of  accuracy  considering  the  crudity  of  his  meth- 
ods. In  1861  Kessler  found  :  Cr  =26.15,  and  Siewert,  Cr  =  26.047. 
(  Comptca  Bend,,  XC  VIII,  146.)  P.  C. 

On  the  Krakatoa  Ashes,  in  the  Year  1883.  Dr.  A. 
Saurr. 

These  ashes  are  composed  of  a  grayish-white,  fine,  loose  powder, 
in  which  coarser  particles  may  be  felt  by  rubbing  between  the 
fiDgers. 

The  composition  was  found  to  be  as  follows : 

SiO, 63.30^ 

AI2O3 14.62  " 

Fe^Oj 5.58" 

TiOg 1.08  " 

CaO 4.00" 

Mg  O 1.66  " 

Mn  O. 0.23  « 

Na,  0 6.14" 

Kg  0 1.43" 

Loss  on  ignition 0.82 


Total  97.76 

Other  analyses  are  given.     {Chem.  Cent,  Bl.  1884, 129.) 

J.  xl.  S.,  Jr. 
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Russian  Chemical  Society.    M.  O.  Davidopp. 

M.  Brauncr  has  determined  the  atomic  weights  of  cerium,  didym- 
ium  and  telhirium,  obtaining  results  according  better  with  Men- 
deleflPs  periodic  system  than  the  figures  previously  obtained. 

M.  2>te2^  communicates  results  of  experiments  on  the  action  of 
argentic  oxide  with  haloid  salts  of  sodium.  The  amount  of  double 
decomposition  depends  upon  the  atomic  weights  of  the  elements 
taking  part  in  the  reaction. 

M,  Ichinkoff  reports  upon  (1)  the  influence  of  certain  mineral 
substances  on  the  results  of  the  elementary  analysis  of  coal.  (2) 
Finds  that  COg  at  200^  afford  no  lead  carbonate  with  PbO^.  (3) 
The  increase  in  weight  observed  after  heating  a  coal  for  some  time 
to  165®,  did  not  take  place  when  the  coal  had  been  previously 
treated  with  ether.  (4)  The  red  color  of  some  rock  salts  from  the 
south  of  Russia  was  found  to  be  due  to  the  presence  of  manganese 
salts. 

M,  Beketoff  communicates  the  results  of  thermochemical  investi- 
gations on  lithium. 

M  Betz  finds  that  the  sensitiveness  of  silver  bromide  to  light,  is 
greatly  increased  when  it  is  crystallized  from  a  weak  solution  of 
gelatine  (or  better  of  pure  fish  glue),  and  dried  at  10  or  12° 

M.  Petriejf  communicates  the  results  of  studies  on  the  double 
decomposition  of  salts.  Between  carbonates  and  nitrates  or  acetates 
of  several  of  the  metals  the  amount  of  decomposition  depends  as  a 
rule  upon  the  atomic  weights  of  the  substances  taken.  In  experi- 
mentuig  on  the  action  of  nitric  acid  in  limited  amount^upon  mixtures 
of  bases,  the  amounts  dissolved  seemed  to  have  no  correspondence 
with  the  ratio  of  the  atomic  weights.  The  results  with  a  nitrate 
were  very  different  from  those  with  the  free  acid. 

M.  BeUkoff'coTmnxxmQ2Xe%  a  report  on  the  relation  of  temperature 
of  dissociation,  heat  of  formation  and  atomic  weights  of  atoms  in 
combination.  The  nearer  the  atomic  weights  the  higher  the  tem- 
perature of  dissociation.  This  observation  serves  to  explain  some 
exceptions  to  the  general  rule  that  exothermic  compounds  are 
more  stable  than  endothermic. 

M,  PotUitzine  obtained  results  upon  the  rapidity  of  chemical  re 
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action^  which  go  to  show  that  there  is  a  relation  between  the  speed 
of  the  reaction,  the  atomic  weight  and  the  thermic  effect. 

M.  Alexeef  gives  as  his  opinion  upon  the  nature  of  solution,  that 
solutions  are  formed  under  the  influence  of  cohesion. 

M.  Branner  finds  the  atomic  weight  of  tellurium  to  be  125,  a  re- 
sult which  gives  it  the  proper  position  on  Mendeleefs  system.  {£uL 
Soc,  Chim.     XLI.,  309  et  seq.)  E.  W. 

On  the  Proportion  of  Imperfectly  Oxydized  Phosphorus 
Contained    in   Urine,   especially   in    NerTOus     Diseases. 

L6riNS,  Eymonnst  and  Aubert. 

In  roan,  normal  urine  contains  for  every  100  parts  of  nitrogen 
(by  sodium  hypobromite),  20  parts  of  phosphoric  acid  as  phosphates, 
and  less  than  0.25  of  imperfectly  oxidized  phosphorous,  estimated 
as  phosphoric  acid. 

In  a  case  of  apoplexy,  with  loss  of  consciousness  for  two  hours, 
for  100  parts  of  nitrogen,  21.6  of  phosphoric  acid  were  obtained 
as  phosphates,  and  l.OV  from  phosphorus  imperfectly  oxidized. 

In  a  case  of  epilepsy,  urine  after  the  attack  had  for  every  100 
parts  of  nitrogen  31  of  phosphoric  acids  as  phosphates,  and  0.71 
as  other  phosphorus  compounds. 

In  a  case  of  Ay^^^ro-epilepsy,  for  100  parts  of  nitrogen — ^phos- 
phoric acid  of  phosphates  27.5 — from  other  phosphorous  com- 
pounds, 0.5. 

In  a  case  of  delirium  tremensy  for  nitrogen  100  parts — phos- 
phoric acid  from  phosphates,  34.5 — ^from  other  phosphorous  com- 
pounds, 0.47.     {Comptes.  Rend.     XCVlIL  237.)  P.  C. 

Intensity  of  the  Chemical  Phenomena  of  Respiration  in 
a  Super-Oxygenated  Atmosphere.    L.  ns  St.  Martin. 

Lavoisier  and  and  Seguin  have  ascertained  that  no  change  takes 
place  in  the  products  of  respiration  whether  the  gas  inspired  be 
pure  oxygen  or  super-oxygenated  air.  Regnault  and  Beiset,  from 
their  experiments,  reached  a  similar  conclusion. 
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The  following  results  are  obtained  by  the  author: 
Animal  used  for  experi-      Properties  of  oxygen         Co«   given   out    per 


ment. 

in  air  per  cent. 

hour. 

Guinea  Pig, 

20  05 

511  C 

'.  O. 

(( 

501 

u 

(( 

558 

a 

« 

475 

a 

it 

530 

i( 

66 

529 

c< 

68 

500 

i< 

50 

504 

(( 

Rat, 

55 

506 

« 

(( 

20.95 

525 

(( 

i( 

75 

535 

<c 

a 

20.95 

651 

« 

Conclusion — Super-oxygenation  has  no  appreciable  influen^ie  on 
the  products  of  respiration.     {Comptes.  Rend,     XCVIIL  241.) 

P.  C. 

Heating  of  GultiTations  of  Bacillus  anthracis  obtained 
on  a  Large  Scale.    A.  Chauybau. 

After  obtaining  a  cultivation  in  a  large  flask,  as  described  on 
p.  73,  small  portions  are  taken  and  heated  at  temperatures  from 
80®  to  90°  C.  Inoculation  shows  what  degree  of  heating  is  suffi- 
cient to  obtain  a  desired  result  with  the  cultivation  under  examina- 
tion. Generally  84°  C  gives  the  best  result  for  the  first  inocula- 
tion, and  82°  C  for  the  second.  The  author,  however,  has  had 
liquids  which  required  heating  to  80°  for  the  first  inoculation  and 
78°  for  the  second.  When  the  virulence  is  great,  it  keeps  pretty 
constant  after  a  cultivation  has  been  kept  up  several  months  with- 
out heating.  Weak  virulence  is  apt  to  diminish  by  prolonged  cul- 
tivation. 

On  vaccinating  with  liquids  very  slightly  attenuated,  quite  a 
number  of  animals  have  died;  with  greater  attenuations  the  deaths 
have  been  very  few.  After  using  liquids  with  a  minimum  of  viru- 
lence, the  deaths  from  inoculation  with  strong  virus  have  been 
very  few.  Double  inoculation  gives  almost  perfect  immunity, 
even  when  both  inoculations  have  been  practiced  with  very  weak 
virus.     (Comptes  Bend.,  XCVIIL,  126.)  P.  C. 
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On  Tetranltrated  Ethylene  Bromide.    A.  Viluers. 

The  pota^^^iam  compound,  C^  Br^  (NO)^  2K0,  (old  style),  pre- 
viously described  by  the  author  (Bui.  Soc.  Chem.,  37,  461),  on  be- 
ing treated  with  an  acid  affords  a  coloress  or  slightly  yellow  oil, 
which  is,  no  doubt,  the  compound  sought,  but  it  is  so  unstable  that 
attempts  to  isolate  it  for  examination  have,  so  far,  been  unsuccess- 
ful.    (JBul.  Soc.  Chim.     XLL,  281.)  E.  W. 

On  Nitrated  Deriyati  ves  of  Ethelene  hydride.  A.Villieb8. 

The  potassium  compound  referred  to  in  the  last  paper  is  de- 
composed by  sulphurous  acid,  sodium  amalgam,  or  zinc  in 
alkaline  solution,  with  formation  of  hydrocyanic  acid,  hydro- 
bromic  acid  and  ammonia.  HS  also  destroys  it,  though  if 
the  addition  is  stopped  before  the  decomposition  has  pro- 
ceeded too  far,  C4K||(N0^)4  is  formed.  This  substance  detonates 
violently  at  200®,  or  even  at  100®,  when  lightly  touched.  With 
acids,  even  when  extremely  dilute,  it  decomposes  explosively. 
Among  the  products  of  decomposition  by  H,S,  is  a  base  containing 
potassium  and  sulphur,  and  forming  a  fine  chloroplatinate.  With 
potassium  sulphate  and  carbonate,  the  tetra-nitrated  potassium  bro- 
mine compound  yields  a  body  with  the  composition  2C4K,(N04)4 
3K0,  SO3.  By  treating  with  barium  chloride  in  hot  concentrated 
solution  the  same  compound  as  before,  C4K,(N04)4  is  obtained. 
This  compound  is  peculiar  in  having  the  bromine  ^replaced  by 
*  potassium.  By  treating  it  with  bromines  the  original  compound 
may  be  re-formed  (formulse,  old  style).  {Bui,  Soc.  Chim.  X.LI.y 
282.)  E.  W. 

On  a  Case  of  Isomerism  of  Chloronitrated  Camphor.  P. 
Cazensitvb. 

Reference  is  made  to  a  previous  paper  describing  the  formation 
of  one  chloronitrated  camphor.  (Bui.  Soc.  Chem.,  1883,  503).  The 
alcoholic  solution  from  which  the  first  was  crystallized,  on  being 
cooled  down,  yields  the  second  chloronitrated  camphor.  The  char- 
aracters  of  the  two  are  contrasted: 

FIRST  (normal).  second  (isomeride). 

Hard,   pulverizes  easily;  not        Soft,  pulverized  with  difficulty. 
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readily  soluble  in  cold  alcohol.    Insoluble  in  water,  very  soluble  in 
crystallizes  from  ether  in  prisms,     cold  alcohol  and  ether.   Ether  on 

evaporating  leaves  an  ill-defined 
crystalloid  mass.       ^ 
LfiBvorotatory  [a]  Ji»  — 6^2.  Dextrorotatory  [a]  J-=  -h  IV®. 

Fuses  at  95°.  Fuses  at  83*=*. 

Priority  in  these  researches  is  claimed  over  MM.  R.  Schiff  and 
J.  Puliti.     (Bid.  Soc.  Chim.    XLL,  286.)  E.  W. 

On  Bromised  XylenoL    P.  Adam. 

By  treating  paraxylenol  at  160®  with  bromine,  introducing  the 
latter  rather  rapidly,  the  compound  C^H3(0H)(CH,Br)g  was  ob- 
tained.    {^BuL  Soc.  Chim.     XLL,  288.)  E.  W. 

Note  on  Furfurol.    A.  Guyabd. 

Furfurol  is  always  formed  by  projecting  a  substance  consisting 
essentially  of  a  carbohydrate  into  a  hot  mixture  of  equal  parts  of 
sulphuric  acid  and  water.  By  covering  the  vessel  in  which  the 
reaction  takes  place  with  a  paper  soaked  with  aniline  acetate,  the 
paper  takes  a  fine  rose  tint,  which  however  spontaneously  decom- 
poses in  a  short  time.  Swedish  filter  paper  affords  very  little  fur- 
furol; bran  affords  much.  Cellulose,  and  some  other  substance  the 
nature  of  which  is  not  determined,  seem  to  be  necessary  for  the 
production  of  the  furfurol.  Pyroligneous  acid  contains  relatively 
large  amounts  of  furfurol.  This  gives  the  bad  taste  to  vinegars. 
By  agitation  with  benzine,  furfurol  may  be  removed.  The  benzine 
may  then  be  distilled  off,  leaving  the  furfurol.  (BvJL,  Soc  Chim, 
XLL,  290.)  E.  W. 

Synthesis  of  Tartaric  Glucoside.    A.  Guyard. 

By  projecting  the  pulverized,  anhydrous  tartaric  acid  of  M.  Fre- 
my  into  melted  glucose,  until  the  mass  becomes* pasty  and  almost 
infusible,  aqueous  vapor  is  disengaged,  and  a  substance  is  obtained 
nearly  white,  very  soluble  in  water,  unaltered  by  boiling  in  it,  in 
which  neither  tartaric  acid  nor  glucose  can  be  detected  by  the  usual 
reagents.  Boiling  water  with  a  mineral  acid  for  a  few  minutes 
affords  tartaric  acid  and  glucose.     (Z?t//.  Soc,  Chim,     XLI,^  291.) 

E.  W. 
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On  a  New  Coloring  Matter  derired  from  Chlorophyll. 

Robert  Sachssb. 

In  a  previous  article  the  author  described  three  coloring  matters, 
which  he  had  isolated  from  chlorophyll.  They  differ  from  one 
another  not  only  in  composition  but,  also  owing  to  the  fact  that 
one  is  sparingly  soluble,  whilejthe  other  is  nearly  insoluble  in  alco- 
hoL  The  third  is  easily  soluble  in  alcohol.  These  compounds  are 
named  by  the  author  as  follows :  That  which  is  nearly  insoluble  in 
alcohol  he  calls  a-phaeochlorophyll;  that  which  is  sparingly  soluble, 
/^-phaeoclilorophyll,  and  that  easily  soluble  in  alcohol,  y-phaeo- 
chlorophyll. 

)5-phaeochlorophyll,  when  dry,  appears  nearly  black.  It  is  in- 
soluble in  water,  but  soluble  in  hot  alcohol,  from  which  it  separates 
on  cooling,  in  the  shape  of  an  amorphous  precipitate.  The  formula 
of  this  compound  is  C,^  H33  N,  O^;    {Chem,  Cent.  Bl  1884,  113). 

J.  H.  8.,  Jr. 

On  the  Action  of  Chlorine  on  Sulphuric  Compounds  and 
on  Amylic  Oxysulphides.    W.  Spring  and  C.  Winssingbr. 

The  introduction  of  the  sulphonic  group  into  a  hydrocarbon 
seems  to  act  as  a  bar  to  the  formation  of  any  substitution  product 
of  chlorine  in  tho  molecules.  As  regards  the  higher  homologues  of 
ethylsulphuric  acid,  K6kule  believes  that  they  are  capable  of 
forming  chlorine  substitution  products,  the  chlorine  entering  into 
the  molecule  at  a  part  as  far  as  possible  removed  from  the  influence 
of  the  sulphonic  group.  Kolbe,  however,  dissented  from  this  view 
The  results  of  the  authors  tend  to  confirm  the  view  of  K6kul6. 
The  group  causing  this  resistance  to  chlorination  is  found  to  be  SO, 
itself,  not  S  or  SO.     {Bui  Soc.  Chim.     XZZ,  301.)  E.  W. 

On  the  Products  Resulting  from  the  Reduction  of  Ery- 
thrite  by  Formic  Acid.    A.  Hennixgkr. 

The  author  and  M.  Tollens  have  communicated  to  the  Academy 
a  process  for  the  preparation  of  ally  lie  alcohol,  founded  on  the  re- 
duction of  glycerine  by  oxalic  acid.  As  an  intermediate  product, 
a  formine  of  glycerine  is  obtained,  which  is  decomposed  by  heat 
into  allylic  alcohol,  carbonic  acid  and  water. 

The  same  reaction   has  been  extended  to  other  multivalent  al- 


f' 
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cohols,  glycols  erythite  and  mannite.  The  experiments  which  the 
author  descrihed  in  1873,  led  him  to  the  conclusion  that  formic  acid 
effects  reductions  of  valency  of  two  steps  at  a  time,  and  gives  rise 
to  unsaturated  bodies.  Formic  acid  is  the  only  body  which  acts 
in  this  manner.  When  erythrite  is  boiled  for  six  hours  with  2^ 
times  its  weight  of  formic  acid  a  crystallizable  residue  is  left  on 
driving  out  the  excess  of  acid  by  heating  to  190°  or  200°  C.  This 
residue  has  the  composition  of  diformine  C*  H«  (O  H)*  (CHO*)*, 
but  is  in  reality  a  mixture  of  several  formines,  which  may  be 
separated  by  crystallization  from  anhydrous  ether  or  absolute  alco- 
hol.    One  of  these  is  tetraformine. 

The  mixture  of  formines  is   decomposed  by  heating  at  210° — 
220°  C.    The  reactions  are: 

C*  H«  (0H)«^  (OCHO)«. 

1_C0«+H»0  +C*H«  (OH)  (OCHO). 

2°-=.2CO»+2H«0+C*  H«. 

3°— C0«+C0-h2H»0+C*  H«  O. 

4°  C*  Hio  O*— H»  0+C*  H8  0». 

C*  H^  O'  is  erythranCj  an  anhydride  of   erythrite,  not  previ- 
ously described.     {Comptes  Rend,,  XCVIII,  149.)  P.  C. 

Oil  an  Aromatic  Di-aeetone.    E.  LouIse. 

The  constitution  of  mesitylene,  considered  as  symmetrical  tri- 
methylbenzine,yeads  to  the  supposition  that  the  successive  replace- 
ment  of  the  aromatic  hydrogens  by  the  radical  benzoyl,  will  give 
rise  to  three  acetonic  compounds.  In  a  previous  communication 
the  author  has  described  the  mono-substitution  product,  henzoyU 
mesitylene.  The  present  communication  relates  to  di-benzoyl- 
meaitylene,  formed  by  the  action  of  benzoyl  chloride  on  benzoil 
mesitylene.  Thirty  grammes  of  benzoyl  mesityleiie  are  dissolved 
in  80  grammes  of  benzoyl  chloride  and  heated  to  150°  C.  Alum- 
inic  chloride  is  added  and  H  CI  escapes.  The  residue  is  a  thick, 
black  mud  of  benzoyl,  which  contains  the  body  sought.  The 
excess  of  chloride  is  dissolved  in  water  and  the  residue  dissolved  in 
alcohol  mixed  with  ether.  Further  purified  by  distillation  and 
crystallization  the  resulting  body  has  the  composition:  C^s  H^^  O, 
— (C«  H«  C0;«  C«  H  (C  H«)»,  which  is  di-benzoyl  mesitylene. 
This  body  is  colorless,  transparent,  soluble  in  ether,  alcohol,  petro- 
leum, etc.  By  crystallization  from  a  mixture  of  acetone  and  chloro- 
form, large  crystals,  often  several  centimetres  long,  are  obtained. 


ABSTB^CTS  :    OB6ANIC   CHBMISTBY.  135 

On  a  Nitrogenized  Colloid  deriyed  from  Amidobenzoic 
Acid.    E.  Gbimaux. 

By  the  action  of  phosphorus  perehloride  on  amidobenzoic  acid, 
a  white  powder  is  obtained,  which  appears  to  be  an  anhydride, 
originating  in  the  union  of  several  molecules  of  acid.  This  white 
powder  is  soluble  in  ammonia.  The  solution  filters  very  slowly, 
and  when  concentrated  in  vacuo,  at  ordinary  temperatures,  it  forms 
a  thick  jelly,  and  dries  to  translucent,  yellowish  scales,  which  are 
tasteless  and  inodorous,  and  resemble  blood  albumen.  It  swells 
in  cold  water,  and  dissolves  slowly.  Tt  is  easily  soluble  in  hot 
water,  and  may  be  heated  to  lOO*'  C  without  becoming  insoluble. 
Evaporated  at  100°  C,  it  losses  its  solubility.  This  character  also 
belongs  to  albumen. 

Experiments  made  with  a  2^  solution  of  the  colloid  show  that  it 
behaves  like  animal  colloids  obtained  from  living  organisms.  It  is 
precipitated  by  hydrochloric,  nitric,  acetic,  tartaric  and  oxalic  acids. 

In  presence  of  sodium  chloride,  sodium  sulphate  and  potassium 
nitrate,  carbonic  acid  coagulates  its  solutions  at  ordinary  tempera- 
tares.  Alum,  corrosive  sublimate,  mercuric  nitrate  and  tannin  give 
voluminous  precipitates.  Rennet  coagulates  its  solutions  like 
those  of  caseine.  (Comptes.  Rend.  XCVIIL  231.)     P.  C. 

Russian  Chemical  Society.    Correspondence  of  M.  O.  Davi- 

DOFP. 

M,  Ponomareff  finds  confirmation  of  his  belief  that  allantoxanic 
acid  is  parabanic  acid  in  which  an  atom  of  O  is  replaced  by  the 
residue  of  carbonic  acid. 

JOd.  Reoformatsky  has  obtained  CgHj^  by  treating  ally Idiethyl- 
carbinol  with  dilute  H^SO^. 

M.  P.  Alexeef  proposes  the  constitutional  formula  of  indigo 
blue  N — C  g  H^ — C(OH)  ^    as  explaining 

K-C,H,~C(OH)  ^ 
more  completely  the  phenomena  manifested  by  that  body. 

M,  Peirieff  has  studied  first,  the  isomerism  of  f umaric  and  maleic 
acid;  second,  the  action  of  zinc  ethyl  on  the  neutral  ether  of  fumaric 
acid. 

The  same  author  also  communicates  information  regarding  a  new 
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group  of  coloring  matters  from  aniline,  the  starting  point  being  the 
substance  obtained  by  the  action  of  potassium  nitrite  on  aniline 
chlorhydrate. 

To  purify  bone  oils,  M.  Petrieff  washes  with  a  solution  of  potas- 
sium permanganate  in  dilute  H^SO^,  then  with  water,  and  finally 
filters  through  bone  black. 

JU.  lAipatkine  has  obtained  a  chlorinated  alcohol  by  the  action  of 
zinc  and  allyl  iodide  on  epichlorhydrin. 

M.  Chestakoff  has  obtained  a  compound,  apparently  diallyl  car- 
binol,  in  which  one  atom  of  hydrogen  has  been  replaced  by  a 
propyl. 

M,  Melikoff  communicates  the  results  of  his  researches  on  the 
homologues  of  glycidic  acid. 

M,  Ponamareff  giveQ  the  result  of  studies  of  cyanuric  acid  ethers 
and  the  constitution  of  this  acid.     {£uL  Soc.  Chim,     XLI,  309  et 

^q.)  E.  W. 

ANALYTICAL  CHEMISTRY. 


On  the  Oxidation  and  Determination  of  Chromium  of 
Sesquioxide.    H.  Baubignt. 

I.  The  tendency  of  Cr^Oj  to  combine  with  oxides  of  other  metals 
and  thus  to  be  precipitated,  or  fail  to  be  precipitated  under  ordinary 
conditions,  has  led  to  an  attempt  to  convert  the  chromium  into  the 
form  of  acid  when  it  or  the  metallic  oxides  with  which  it  may  be 
mixed  are  to  be  determined. 

IT.  Preference  is  given  to  the  method  of  Storer  (Proc.  Am.  Acad . 
6,  338),  in  which  the  pulverized  material  is  dejected  at  a  tempera- 
ture not  above  100®  in  nitric  acid  into  which  potassium  chlorate  is 
thrown  from  time  to  time.  The  chromium  in  chrome  iron  may  be 
entirely  extracted  by  this  treatment.  The  process  has  recently  been 
published  in  the  Berichte  (16,  p.  3,008),  as  a  new  and  original 
method. 

in.  After  converting  the  chromium  into  the  form  of  acid,  alumina 

or  ferric  oxide  may  be  separated  by  addition  of  sodium  bicarbonate 
in  quantity  just  sufficient  to  give  an  alkaline   reaction  with  litmus. 
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In  the  filtrate  the  chromium  may  be  separated  by  aoidifying  with 
salphuric  acid,  adding  ammonia,  and  saturating  with  H^S. 

rV*.  The  presence  of  even  minute  traces  of  alkali  in  the  precipi- 
tate of  chromic  hydrate  or  oxide,  causes  the  formation  of  alkaline 
chromate  which  may  prove  a  source  of  error. 

Y.  If  the  chromium  is  determined  as  BaCrO^,  the  solution  should 
be  faintly  acid.     Sulphate  must  be  absent.    If  it  is  determined  by 

Rose's  method,  using  Hg^  (^03)2,  HCl,  H^SO^  and  ammonia  salts 
must  be  absent.     {Bui,  JSoc.  Chim.     XLI.y  291.)  E.  W. 

Dissemination,  Accnmnlation  and  Determination  of 
Phosphoric  Acid  in  Arable  Soils.    P.  du  Gasparin. 

All  granitic,  metamorphic,  volcanic,  schistous  and  calcareous 
rocks  contain  phosphoric  acid. 

The  most  active  agents  of  the  decomposition  of  rocks  are  mosses 
and  lichens.  On  a  rock  containing  y^^  of  phosphoric  acid,  a  kilo- 
gramme of  dry  mosses  and  lichens  contain  1.20  gr.  of  phosphoric 
acid  or  six  times  as  much  as  the  rock. 

On  a  field  of  calcareous  clay  at  Tarascon,  the  soil  of  which  con- 
tains 2i  p.  c.  of  organic  matter,  this  organic  matter  had  yijVir  ^^ 
phosphoric  acid  or  125  kilogrammes  per  hectare.  This  was  but  a 
small  quantity  compared  to  the  total  phosphoric  acid,  which  was 
2,500  kilogrammes  per  hectare.  It  may  be  said  that  about  5  per 
cent,  of  the  phosphoric  acid  is  combined  with  organic  matters.  It 
is  mainly  these  5  per  cent,  which  furnish  phosphoric  acid  to  plants. 
This  small  accumulation  may  be  increased  by  adding  manure.  To 
determine  phosphoric  acid,  the  author  recommends  that  the  sam- 
ple of  earth  should  be  treated  by  aqua  regia  having  an  excess  of 
hydrochloric  acid.  In  the  filtered  liquid  ammonia  is  added  slowly 
and  not  in  sufficient  quantity  to  make  the  liquid  alkaline.  After- 
wards an  excess  of  ammonia  is  added,  and  all  the  phosphoric  acid 
is  left  in  the  precipitate.  This  is  calcined,  ground  to  a  fine  powder 
and  treated  with  nitric  acid  ef  ^  strength.  The  filtered  solution 
is  precipitated  by  ammonium  molybdate,  etc.  (Comptes,  Rend. 
XCVIIL  201.)  P.  C. 

Determination  of  Water  in  Starch.    L.  Blondonnxau. 

If  there  is  no  acid  present,  5  or  10  grammes  of  starch  are  heated 
in  a  porcelain  dish  at  a  very  low  heat  so  that  60°  C.  is  only  reached 
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in  3  hours.  Then  the  stove  is  heated  to  100°.  It  may  even  be 
heated  to  110°.  If  the  starch  is  acid  there  should  be  added  to  it 
its  own  weight  of  water  and  a  few  drops  of  ammonia.  Then  it 
should  be  dried  slowly,  the  temperature  not  exceeding  40°. 
When  nearly  dry  the  operation  proceeds  as  above.  Desiccation 
of  water  in  starch  can  only  be  complete  at  115°  or  a  vacuum 
must  be  used.  A  thoroughly  dried  starch  becomes  heated  when 
moistened  with  water.     {Comptes  Rend,  XG  VIIL  153).     P.  C. 

On  the  fiyaluation  of  Wines,  from  Analytical  Data. 
Dr.  J.  Nbssler. 

According  toKayser,  wines  containing  12  vol.  per  cent,  of  alco- 
hol, should  contain  at  least  1.2  ^  glycerine.  The  author  claims  on 
the  contrary,  that  the  relation  of  glycerine  to  alcohol,  in  the  best 
quality  of  wines,  is  as  1 — 100. 

E^ayser  further  states  that,  in  a  certain  wine  examined  by  both 
parties,  the  relation  of  extract  and  mineral  matter  to  the  alcohol 
present  was  too  low. 

The  author  and  Dr.  Barth  had,  however,  previously  shown  that, 
in  some  cases,  no  exact  limit  can  be  assigned  for  these  relations. 
He  further  states  that  the  total  ash  of  wines  may  be  relied  upon, 
but  does  not  agree  with  Kayser,  who  claims  that  the  value  of  a 
wine  may  be  determined  by  estimating  separately  each  of  the 
mineral  constituents  of  the  ash.  Thus  it  would  not  be  right  to  con- 
demn a  wine  because  it  only  contained  0.009  ^  lime,  or  .011  ^  mag- 
nesia.    {Chem.  Cent  Bl  1884,  133). 

J.  H.  S.,  Jr. 
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INDUSTRIAL  CHEMISTRY. 


On  the  Manufacture  of  Cuprammonium  and  Zinc  ammo- 
nium Compounds  and  their  Technical  Adaptation.  C.  R. 
A.  Wright. 

Reference  i.s  made  to  the  well-known  property  of  copper  and  zinc 
salts  to  form  ammonia  compounds.  The  solutions,  however^  lose 
ammonia  by  heating,  or  if  concentrated,  by  standing  for  some  time. 
The  more  dilute  they  are  the  longer  they  take  to  decompose. 

The  Patent  Waterproof  Paper  and  Canvas  Co.,  of  Willesden 
Junction,  have  put  on  the  market  materials  known  as  th^  Willes- 
den fabrics,  consisting  of  paper  for  lining  damp  walls,  a  thicker 
quality  for  roofing,  and  also  canvas,  ropes,  etc.,  prepared  with 
ammoniacal  copper  solution  so  as  to  be  mould-proof. 

The  process  consists  in  preparing  a  concentrated  solution  of 
cuprammonium  hydroxide,  and  passing  the  goods  through  a  bath 
of  this  material  at  just  such  a  rate  as  will  permit  of  the  pectising 
and  gelatinizing  of  the  exterior  of  the  paper  or  canvas,  with- 
out wholly  disintegrating  the  mass,  so  that  the  material  retains 
sufficient  coherence  to  enable  it  to  be  passed  over  and  under  the 
usual  drums,  etc.,  of  a  paper  mill,  and  so  to  be  dried  in  the  ordi- 
nary way.  To  obtain  a  "  two-ply  "  card,  two  reels  of  paper  are 
simultaneously  employed,  passed  simultaneously  through  the  bath, 
and  then  pressed  together  and  dried  as  a  whole. 

The  best  qualities  of  thicker  papers,  4,  8-ply,  etc.,  are  made  by 
pressing  two  or  more  rolls  of  two-ply  through  the  bath  a  second 
time,  pressing  them  together  and  drying. 

The  compound  is  wholly  unaffected  by  water  when  once  dry. 
In  some  cases  a  mixture  of  zinc  ammonium  and  cuprammonium 
hydroxides  is  used.  The  zinc  compound  alone  does  not  give  good 
results  with  paper. 

The  solutions  contain  100  to  150  pounds  ammonia,  and  20  to  25 
pounds  (metallic)  copper  per  100  gallons. 

The  hydroxide  appears  to  have  a  higher  pectising  power  than  any 
of  the  salts,  sulphate,  for  instance,  and  also  leaves  no  soluble  com- 
pounds in  the  finished  product. 

The  liquid  is  made  by  the  combined  action  of  air  and  ammonia 
water  on  metallic  copper.     Only  about  one-sixth  of  the  oxygen  of 
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the  air  used  was  found  to  be  absorbed.  The  passage  of  the  air 
through  the  mixture  of  copper  and  ammonia  solution  carries  away 
much  of  the  ammonia,  so  that  provision  has  to  be  made  for  recov- 
ering this,  as  also  the  ammonia  given  off  in  drying  the  goods.  (J. 
Soc.  Ch.  Ind.  IIL,  2,  211).  E.  W. 

On  the  Filtration  of  Potable  Water.    S.  H.  Johnson. 

Five  well-known  cases  of  outbreaks  of  disease  from  the  use  of 
infected  drinking  water  are  quoted. 

Filtration  through  sand  does  not  have  any  oxidizing  effect  on  the 
impurities.  The  upper  surface  of  each  grain  of  sand  simply  serves 
as  a  catchment  shelf  on  wbich  the  sediment  is  deposited.  Animal 
charcoal,  as  a  filtering  material  for  domestic  purposes,  has  the 
objection  that  the  phosphates  present  afford  nutriment  to  the 
various  germs,  and  the  filter  soon  becomes  foul. 

The  author  proposes  the  use  of  filter  presses,  in  which  the  filter- 
ing material  is  a  paper  containing  10  to  20  per  cent,  of  animal  char- 
coal, which  has  been  freed  from  phosphates  by  treatment  with  acid 
and  in  which  the  power  is  supplied  by  the  pressure  in  the  service 
pipes.     {J.  Soc.  Ch.  Ind.  III.,  2,  126).  E.  W. 

Notes  on  Kieselgnhr  and  its  Technical  Applications. 
A.  Haackb. 

The  best  qualities  of  kieselguhr  are  obtained  near  Naterleuss> 
between  Hamburg  and  Hanover.  The  deposit  is  there  about  150 
feet  below  the  surface,  being  overlaid  by  thin  beds  of  diluvial  and 
alluvial  origin.  The  upper  stratum  is  white,  and  contains  but  little 
organic  matter  or  sand,  and  only  requires  washing  to  fit  it  for  the 
market.  The  second  stratum  is  gray,  and  contains  but  little  sand. 
When  calcined  to  remove  the  organic  matter,  it  affords  the  finest 
product.  The  lowest  and  thickest  stratum  (of  50  to  100  feet  in 
depth)  supplies  the  green  kieselguhr,  which  contains  up  to  30  per 
cent,  of  organic  matter.  When  dried  this  will  glow  like  peat  when 
once  set  on  fire.  As  it  contains  enough  fuel  to  burn  itself,  it  is 
prepared  by  burning  in  kilns  about  15  feet  high  by  6  feet  diameter, 
the  raw  (dned)  material  being  charged  at  the  top,  and  the  finished 
product  raked  out  at  the  bottom. 

The  use  of  kieselguhr  for  the  manufacture  of  alkaline  silicates 
has  been  superseded  by  white  sand,  on  account  both  of  the  value 
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of  the  kieselguhr  for  other  purposes,  and  the  large  size  of  the  melt- 
mg  pots  which  were  required,  as  the  material  is  quite  bulky.  In  Ger- 
many an  82  per  cent,  dynamite  has  been  made  with  this  kieselguhr, 
and  it  is  also  much  used  as  a  non-conductor  for  safes,  stoves,  ste^un 
pipe,  jacketings,  etc. 

Experiments  are  being  made  looking  toward  its  use  in  the  manu- 
ufacture  of  light  refractory  fire  bricks. 

Sticks  of  kieselguhr  saturated  with  bromine  are  used  for  the 
purpose  of  disinfection. 

A  patent  has  been  taken  out  in  Germany  for  the  use  of  kiesel- 
guhr as  an  absorbent  of  sulphuric  acid  (66^)  to  facilitate  transporta- 
tion without  danger  of  leakage  and  loss.  Other  application  are 
mentioned.     {X  Soc,  Ch,  Ind.  IIL,  2,  132).  E.  W. 

The  loss  of  Nitre  in  the  Manufacture  of  Titriol.    6^ 

ESCHELLMANN. 

Results  of  tests  made  at  the  Widnes  Works  (J.  Muspratt  <fe 
Sons).  The  nitre  used  was  2.75  to  3.24  per  cent,  of  the  sulphur. 
Of  the  nitre  used,  10.7  percent,  to  12.6  per  cent,  of  this  was  left 
unabsorbed.  The  mechanical  losses  represent  22  per  cent.,  distrib- 
uted as  follows : 

1.  At  Glover  tower,  \^ 

„  ^      T  X  i  («•  Non-absorption  of  soluble  gas,  12.  )  .^  . 

2- <5«y  I^»««»«  *«^«^' i  (J.  Escape  of  nitric  oxide,       ^        1.\^^* 
3.  Leakage,  etc.,  2^ 

As  to  chemical  losses  by  reduction  of  nitrogen  oxides,  calcula- 
tion showed  that  an  increase  of  steam  by  one-third  would  only 
raise  the  temperature  of  the  first  chamber  by  2°.6.  The  variation 
in  temperature  due  to  that  of  the  external  air  amounted  to  less 
than  5°  in  24  hours. 

The  variation  due  to  potting  was  found  to  be  from  48  to  6 S*'  C, 
showing  lowest  when  the  nitre  pot  was  nearly  exhausted. 

A  fall  in  temperature  indicates  less  vitriol  made. 

Loss  by  reduction  results  from  fall  of  temperature  or  excess  of 
water.  In  an  experiment  where  vitriol  with  four  equivalents  of 
water  was  made  instead  of  three,  the  loss  by  reduction  amounted 
to  10.6  per  cent,  of  the  nitre.  Excess  of  oxygen  caused  a  loss  of 
sulphur,  and  a  fall  of  temperature  in  the  chambers  with  less  than 
3  per  cent,  of  oxygen  much  extra  nitre  is  required. 

To  the  above  table  the  author  adds  31 J  per  cent,  of  loss  from 
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Steam  at  the  inlets,  leaving  still  over  46^  unaccounted  for.    {J.  Soc. 
Ch.  Ind.  III.,  2,  134).  E.  W. 

On  the  Action  of  Nitrates  on  Alkaline  Sulphides.  £.  W. 
Parnkll. 

The  author  has  endeavored  to  find  the  caupe  of  the  difference 
between  the  conclusions  to  which  his  experiments  led,  and  those 
obtained  by  Messrs.  Lunge  and  Smith.  Those  gentlemen  concluded 
from  their  experiments  with  crude  Leblanc  liquors  that  metallic 
iron  boiled  in  an  alkaline  solution  with  nitrate  afforded  ammonia. 
The  author,  working  with  a  solution  of  nitrate  in  caustic  soda,  was 
unable  to  verify  this  conclusion,  but  in  a  set  of  experiments  which 
are  here  described  at  length,  found  that  such  reduction  took  place 
in  presence  of  iron  oxide  or  sulphide  at  370°  Fahr.  and  upwards. 
His  conclusion  is  that  in  making  experiments  with  the  Leblanc 
liquors  on  metallic  iron,  Messrs.  Lunge  and  Smith  really  produced 

an  iron  sulphide  which  reduced  the  nitrate.     {J.  Soc,  Ch,  Lid.  III., 
2,  138).  E.  W. 

On  the  Dyeing  Properties  of  AuthragalloL    R.  Bourcabt. 

The  compound  has  been  known  for  several  years,  but  has  not 
been  recognized  hitherto  as  a  coloring  matter.  It  is  prepared 
either  by  effecting  a  combination  of  benzoic  and  gallic  acids  in 
presence  of  sulphuric  or  by  the  combination  of  phihalic  acid  and 
pyrogallol.  After  long  treatment  with  sulphuric  acid  and  thorough 
cooling,  the  dyestuff  is  precipitated  by  running  the  sulphuric  acid 
solution  into  water  (which  precipitates  it),  and  washing  it  free  from 
acid.  It  is  an  isomer  of  purpurin.  Specimens  of  the  colors  pro- 
duced by  it  were  exhibited,  and  a  sample  accompanies  the  article. 
A  light  brown  was  produced  with  an  alumina  mordant,  drabs  with 
iron  mordant,  and  dark  brown  with  combinations  of  alumina  and 
iron  mordants.     {J.  Soc,  Ch,  Ind,  IIL,  2,  140).  E.  W. 

Notes  on  some  of  the  Modes  of  Preparing,  Bleaching, 
Dyeing  and  Finishing  Cotton  Goods,  Practiced  by  Lan- 
cashire and    Yorkshire  Dyers,  and  their  Results..    J. 

SUABP. 

The  machinery  and  methods  used  in  Lancashire  and  Yorkshire 
are  contrasted.     Incidentally  the  author  remarks  that  the  use  of 
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• 

mordants  for  dyeing  '^  black  cotton  Italians  '*  is  objectionable,  since 
in  a  short  time  the  black  becomes  a  green  olire,  and  a  predisposi- 
tion to  mildew  is  induced. 

In  dyeing  goods  of  mixed  cotton  and  woolen,  the  latter  must  be 
dyed  before  the  cotton  is  either  bleached  or  dyed. 

In  the  dyeing  of  "  shot "  or  two-colored  effects,  sodium  stannate 
or  tin  chloride  cannot  be  used  as  mordants. 

As  regards  fixing  coal-tar  colors  on  cotton,  the  author  divides  the 
colors  into  basic  colors  and  acid  colors.  The  first  have,  as  a  rule, 
a  much  greater  affinity  for  cotton,  though  it  is  usually  preferable 
to  use  mordants  with  them.  The  acid  colors  do  not  dye  cotton 
well,  even  with  a  mordant,  but  simply  serve  as  impregnation  colors. 
{J.  Soc.  Ch.  Ind.  III.,  2,  141).  E.  W. 
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Abstracts  of  American  Patents  relating  to  Chemistry. 


February  26,  1884. 
294,003.— Hot-blast  apparatus  for  blast  furnaces.— J.  F.  Bennett. 

294,051. — Process  of  making  copper  salts  by  the  aid  of  electricity. — J.  K. 
Kessler. 

Claim, — 1.  The  process  of  making  basic  acetate  of  copper,  which  consists, 
first,  in  passing  au  electric  current  through  a  solution  of  potassium  chloride 
or  sodium  chloride,  using  copperas  an  anode  and  any  suitable  substance  as  a 
cathode,  keeping  the  products  formed  at  the  opposite  poles  separate  from 
each  other,  and  then  mixing  them  together,  whereby  hydrated  suboxide  of 
copper  is  precipitated,  and  secondly,  in  mixing  the  precipitated  suboxide  of 
copper,  properly  washed  and  dried,  with  neutral  acetate  of  copper,  moist- 
ening the  mixture  with  water,  and  exposing  it  to  the  air. 

294,052. — Lactometer. — A.  R.  Leeds. 

Consists  of  a  cylindrical  glass  vessel  in  combination  with  a  glass  stopper, 
made  of  any  non-transparent  material,  on  which  are  drawn  lines  at 'regular 
intervals  and  parallel  to  the  circumference  of  its  base,  forming  a  graduated 
scale. 

294,080.— Manufacture  of  cement.— L.  Roth. 

Burns  and  pulverizes  a  mixture  of  blast  furnace  cinder,  carbonate  of  lime, 
and  an  alkaline  chloride. 
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294,159. — Process  of  extracting  sugar  from  molasses,  syrups  and  the  juices 
of  plants. —G.  Steffen. 

Consists  (1.)  in  mixing,  with  an  aqueous  saccharine  solution,  enough  lime  at 
one  operation  to  form,  first,  a  lime-saturated  saccharine  solution ;  and,  second,  a 
precipitate  of  calcareous  saccharate,  tbe  temperature  of  the  mixture  being 
maintained  below  95°  Fabr.,  and  as  nearly  uniform  as  possible. 

(2.)  In  the  process  of  reducing  the  percentage  of  lime  in  the  finished  and  puri- 
:fied  saccharate,  before  its.  conversion  into  sugar,  which  cuusists  in  mixing  the 
hard,  purified  saccharate  with  a  saccharine  liquid,  and  then  separating  the  pre- 
cipitaied  hydrate  of  lime  by  filtering. 

294.285.— Process  of  an  apparatus  for  the  production  of  highly  purified 
alcohol. — J.  A.  Stelzner. 

Consists  in  injecting  the  crude  alcohol  into  the  still  in  the  form  of  spray* 
vaporizing  and  purifying  the  same  by  means  of  injected  steam  into  tbe  sprayed 
alcohol,  and  injecting  water  in  tht^  form  of  spray  of  gradually  diminishing  tem. 
l>erature  into  the  combined  steam  and  alcohol  vapors  as  they  rise  on  their  way 
to  the  rectifying  column.  The  sprayed  alcohol  is  also  subjected  to  the  action 
of  an  alkali  or  an  oil,  for  the  purpose  of  removing  impurities  contained  in 
the  crude  alcohol. 

294,801. — Apparatus  for  producing  and  burning  gas. — L.  D.  York. 

Brief.  Gas  is  produced  for  heating  and  other  purposes  by  passing  air 
through  gas-producing  coal,  so  as  to  produce  perfect  combustion  in  the  lower 
part  thereof,  forming  carbonic  acid,  then  converting  such  gas  into  carbonic 
oxide,  and,  at  the  same  time,  distilling  off  the  heavy  hydro-carbons  by  pass- 
ing the  carbonic  acid  up  through  the  mass  of  coal,  then  introducing  super- 
heated steam  into  the  gaseous  products,  and  finally  passing  them  down 
through  a  bed  of  incandescent  carbon,  whereby  the  added  steam  is  decom- 
posed, forming  an  additional  volume  of  carbonic  oxide  and  hydrogen,  and 
the  gases  are  fixed. 

294.314. — Regenerative  hot-blast  stove  for  blast  furnaces. — B.  Ford  and 
J.  Moucur. 

March  4,  1884. 

Keissne  10,457,  Original  No.  252, 783.— Centrifugal  filtering  or  straining 
apparatus. — S.  M.  Lillie. 

294,425. — Manufacture  of  linseed  oil. — A.  J.  Adams. 

Extracts  the  linseed  oil  from  flaxseed  by  moistening  the  seed  in  neutral  oil, 
grinding  the  moistened  seed,  and  pressing  and  filtering  the  oil  from  the  ground 
seed. 

294.530  and  294,531.— Art  of  manufacturing  starch.— W.  W.  Underbill. 
Consists  in  first    bringing  the  starch  water  or  starch  liquor,  which  has  been 
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separated  from  the  bran  or  coarser  portions  of  the  soaked  and  ground  grain,  to 
a  density  of  S"*  or  6°,  then  adding  sufficient  sulphurous  acid  to  obtain  an  acid 
reaction,  and  afterwards  recovering  the  starch  by  subsidence  from  the  starch 
water. 

The  second  patent  relates  to  a  similar  treatment  of  the  **  tailings." 

294,534. — Apparatus  for  manufacturing  gas. — B.  Van  Steenbergh. 
Brief.  Gas  is  made  by  the  decomposition  of  steanL  and  oil  in  contact  with 
carbonaceous  material  in  heated  retorts. 

294,592.— Manufacture  of  eream  of  tartar.— F.  Dietrich. 

Consists  in  treating  the  dissolved  argols  with  phosphoric  acid  or  its  com- 
pounds, boiling  the  mixture,  clarifying  it  with  clay,  and  finally  decolorizing 
it  with  animal  charcoal  which  has  been  previously  treated  with  muriatic 
acid. 

294,602.— Hydrocarbon  gas  Generator. — J.  Flannery. 

294,619.— Bleaching  of  paper  pulp  or  other  fibrous  or  textile  materials,  or 
fabrics. — E.  Hermite. 

Decomposes  chlorides  of  sodium  or  potassium  by  an  electric  current,  under 
such  conditions  as  to  cause  the  formation  of  an  alkali  (soda  or  potash)  and  a 
metallic  chloride,  preferably  lead  chloride.  Then  decomposes  the  metallic 
chloride  in  the  t  presence  of  the  materials  that  are  to  be  bleached,  and  re* 
covers  the  metal  in  the  metallic  state  for  use  in  the  subsequent  operations. 

294,646.— Apparatus  for  generating  and  purifying  gaseous  fuel. — B.  Lloyd. 

294,661.— Plastic  compound  from  pyroxyline  and  mica. — G.  M.  Mowbray, 
Consists  of  mica,  soluble  pyroxyline,  ;coloring  matters,  and  inert  substances 
to  serve  as  a  body  thereto. 

294,727.— Composition  for  cleaning  and  renovating  fabrics.— T.  Ewing. 
Cleans  and  restores  the  colors  of  fabrics  by  applying  to  them  a  composition 
of  aniline  solulion,  alkali  and  ammonia,  and  then  sponging  the  fabric. 
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PROCEEDINGS  OF   THE    AMERICAN    CHEMICAL 

SOCIETY. 


Regular  Meeting y  Friday  May  2dy  1884. 

Vice-President  Leeds  in  the  Chair. 

The  minutes  of  the  April  meeting  were  read  and  approred. 

The  Librarian  read  a  list  of  ailditions  to  the  library,  and  letters 
with  regard  to  exchanges. 

The  following  gentlemen  were  proposed  for  membership  : 

Richard  Linke,  345  East  18th  street,  New  York  City,  proposed 
by  James  H.  Stebbins  Jr.,  Wm.  Rnpp,  Albert  K.  Leeds. 

Arthur  L.  Greene,  Ann  Arbor,  Mich.,  proposed  by  A.  R.  Pres- 
cott,  P.  Casamajor,  H.  Endemann. 

Dr.  H.  M.  Baker,  87  Ross  street,  Brooklyn,  N.  Y.,  proposed  by 
P.  Casamajor,  H.  Endemann,  M.  Alsberg. 

As  an  associate  member,  Charles  A.  Heinitsh,  Lancaster,  Pa., 
proposed  by  A.  A.  Breneman,  A.  R.  Leeds,  W.  Rupp. 

The  following  papers  were  then  read : 

Ist.  On  the  Spectra  of  Azo-Colors,  (2d  paper)  by  J.  H.  Stebbins,  Jr. 
Discussion  by  Messrs.  Doremus,  Breneman,  Stebbins,  Endemann 
and  the  Chair. 

2d.  On  the  action  of  Diazo-/$-naphthaline  chloride  on  Phenols, 
by  J.  H.  Stebbins,  Jr. 

Discussion  by  Messrs.  Waldstein,  Casamajor  and  Endemann. 

Sd.  On  ft  Phenanthrolmonosulpho-acid,  by  Wnu  Rupp. 
Discussion  by  Messrs.  Stebbins  and  Rupp. 

The  meeting  then  adjourned. 

C.  E.  MnNSBLL, 

Recording  Secretary. 
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ADDITIONS    TO    THE    LIBRARY    OF    THE    AMERICAN 

CHEMICAL  SOCIETY. 

DURING   APRIL,    1884. 

Presented  by  Prof.  A.  R.  Leeds  : 

A,  Naquet.    "  Prinoipes  de  Chimie  Fonde6  sur  les  Theories 

Modemes." 
A.  Heriant.     **  Precis  du  Course  de  Chimie  Usuelle." 
S.  Clegg,  Jr.     <' A  Practical  Treatise  on  the  Manufacture  and 

Distribution  of  Coal  Gas." 

Presented  by  the  American  Institute  of  Mining  Engineers : 
A.  Springer.     "  The  Torsion  Balance  "  (pamphlet). 
M.  TroiliuB.     "  Tables  for  Facilitating  the  Heat  Calculations 

of  Furnace  Gases  Containing  COg,  CO,  CH^,  H  and  N  " 

(pamphlet). 
M.  Troilius.     •*  Sulphur  Determination  in  Steel  '*   (pamphlet). 
P.  G.  Salom.     "Physical  and   Chemical  Tests  of  Steel  for 

Boiler-  and  Steel-Plate  for  the  United  States  Government 

Cruisers"  (pamphlet). 
J,  T.  Kimball.     "  The  Quemahoning  Coal  Field  of  Somerset 

Countyj  Pa."  (pamphlet). 
F.  Firmstone.     "  Tamping  Drill  Holes  with  Plaster  of  Paris  " 

(pamphlet). 
F.  Firmstone.     **Note  Concerning  Certain   Incrustations   on 

Pig  Iron  "  (pamphlet). 
N.  W.  Lord.     "  Note  on  the  Presence  of  Lithia  in  Ohio  Fire 

Clays"  (pamphlet). 
N.   W.  Lord.     "Note  on   Some  Highly  Phosphuretted  Pig 

Irons"  (pamphlet). 

E.  Gridley.     "  Notes  Concerning  a  Grade  of  Iron  Made  from 
Carbonate  Ore  "  (pamphlet). 

F.  Julian.     "  Note  on   the  Determination   of  Phosphorus  in 
Iron"  (pamphlet). 

W.  B.  Devereux.     "Notes   on   Iron   Ore  Deposits  in   Pitkin 
County,  Colorado  "  (pamphlet). 

From  the  Bureau  of  Education,  Washington,  D.  C. : 

"Circular  of  Information,  No.  1,  1884.     Meeting  of  the  Inter- 
national Prison  Congress  at  Rome,  in  October,  1883." 
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'^Circular  of  Information,  No.  5,  1878.  Account  of  College 
Commencements  During  1873  in  the  Western  and  Southern 
States." 

"  Report  of  the  Director  of  the  American  School  of  Classical 
Studies  at  Athens  for  the  Tear  1882-83.'' 

From  the  Massachusetts  State  Agricultural  Experiment  Station  : 
Bulletin  No.  8,  April,  1884. 
"Fodder  and  Fodder  Analyses  "  (pamphlet). 
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ON  THE  SPECTRA  OF  AZO-COLORSI 

(Second  Paper.) 
By  J.  H.  Stebbins,  Jb. 

In  the  last  paper  on  this  subject  I  described  a  series  of  dyestnffs, 
which  differ  from  one  another  not  only  chemically  but  also,  to 
quite  an  extent  spectroscopically,  if  I  may  use  the  term. 

It  will  also  be  remembered  that  they  produced  no  characteristic 
absorption  bands,  T>ut  merely  a  cutting  out  of  the  green,  blue  and 
violet  parts  of  the  solar  spectrunL  This  cutting  out  of  the  spec- 
trum was  more  or  less  pronounced  according  to  the  nature  and 
strength  of  the  solutions. 

The  few  remaining  dyestuffs  of  this  series,  which  I  have  now  to 
describe,  possess  these  properties  likewise  but  to  a  much  less  extent 
than  the  former  ones. 

I  have  also  made  quantitative  tests  with  the  view  of  determin- 
ing how  small  an  amount  of  coloring  matter  can  be  estimated  by 
this  means. 

Ponceau  R,  R, 
Pseudocumo]-azo-//-naphtholdi8ulpho-acid 

c  k"^^""^'^' 

*  \N-N-jtf-C,,H,(HSO,),OH. 

Dissolved  \  grm.  in  1  litre  of  water  and  examined  the  spectrum. 
It  gave  a  band  extending  from  C.  48 — H.  170. 

Region  of  greatest  absorption  is  D.  62 — H.  170. 

The  same  on  being  treated  with  caustic  soda  produced  a  spectrum 

extending  from  C.  42 — H.  170.     Region  of  maximum  absorption 

D.  61 — H.  170.  This  dyestuff,  as  will  be  seen,  (Plate  11)  cuts  out  all 

the  green,  blue  and  violet  parts  of  the  solar  spectrum.    The  ab- 
sorption band   is  still  plainly  visible  with  a  dilution  of  1  pt.  in 

40,000. 

Aniaole  Red. 

Anisol-azo-/^-naphtho]moDOSulpho-aoid 

/OCH, 
C  H 

*  \n— N— /?— Cj,H5(HS03)OH. 

Dissolved  \  grm.  in  1  litre  of  water  and  observed  the  spectrum. 
The  absorption  band  extends  from  C.  47  — H.  170. 
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Region  of  maximum  absorption  D.  62 — H.  170. 

The  same  on  being  treated  with  caustic  soda  produces  but  a  very 
slight  variation  in  the  position  of  the  absorption  band.  It  extends 
from  C.  48 — H.  170.    Region  of  greatest  absorption  D.  64 — H.  170. 

The  same  diluted  to  1  pt.  in  40,000,  still  shows  the  band  very 
plainly,  only  in  this  ease  it  cuts  out  less  of  the  green. 

Its  position  extends  from  D.  54 — H.  170. 

Region  of  greatest  absortion  D.  64 — 170. 

A  dilution  of  1  pt.  in  400,000  no  longer  produces  an  absorption, 
but  still  plainly  shows  a  faint  coloration. 

Bordeaux, 
Naphtbalene*azo-)tf-naphtholdisulpho-acid 
C,  ,H,-N=N-/»-C,  .H,(SO,H),Oa 

Dissolved  \  grm.  in  1  litre  of  water  and  examined  the  absorption 
band.  In  this  case  the  band  extends  from  C.  40 — H.  170.  Region 
of  greatest  absorption  C.  42 — H.  170.  The  same  diluted  to  1  pt.  in 
40,000,  shows  a  band  extending  from  D.  50 — H.  170.  Region  of 
greatest  absorption  D.  68 — H.  170,  The  same,  plus  caustic  soda, 
gave  a  band  extending  from  D.  52 — H.  170. 

Region  of  greatest  absorption  E.  82 — H.  170. 

Azobenzol  JFhst- Crimson, 

Dissolved  ^  grm.  in  1  litre  of  water  and  examined  the  spectrum. 
A  band  was  obtained,  extending  from  C.  46 — H.170.  Region  of 
greatest  absorption  D.  52 — H.  170. 

The  same  diluted  to  1  pt.  in  40,000  showed  a  band  extending 
from  D.  50 — H.  170.  Region  of  greatest  absortion  D.  66 — H.  170. 
The  same,  plus  caustic  soda,  gave  a  band  extending  from  C.  48 — 
H.  170.     Region  of  greatest  absortion  D.  64 — H.  170. 

From  the  above  it  will  be  seen,  that  the  spectra  of  these  colors, 
resemble  one  another  so  closely,  that  it  is  quite  a  difficult  matter  to 
recognize  them  with  the  spectroscope,  and  this  can  only  be  done  by 
strictly  adhering  to  the  strength  of  solutions  indicated.  In  con- 
clusion I  would  state,  that  in  working  wath  very  dilute  solutions,  I 
found  that  the  absorption  bands  continually  recede  from  the  red 
toward  the  green  and  blue  parts  of  the  solar  spectrum,  until  a  cer- 
tain dilution  has  been  reached,  when  they  disappear  altogether. 
Acids  but  have  little  action  upon  the  spectra  while  caustic  soda 
produces  a  more  marked  effect. 
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ON    THE    ACTION     OF     DIAZO-/?.NAPHTHALENE     ON 

PHENOLS. 

By  J.  H.  Stebbinb,  Jr. 

Since  the  discovery,  that  y^-naphthole  could  be  converted  into 
/?-naph thy  1  amine  by  the  action  of  ammonia,  under  pressure,  a  new 
field  for  the  production  of  azo-colors  has  been  opened  up.  These 
compounds  would,  of  course,  be  isomeric  with  those  derived  from 
^xr-naphthylamine,  or  rather  diazo-a-naphthalene. 

It  has  been  mentioned  by  several  writers  that  /^-naphthylamine 
may  be  diazotized,  and  combined  with  phenoles,  to  form  new  azo- 
compounds,  but  in  no  case  have  any  such  compounds  been  de- 
scribed. 

Being  desirous  of  obtaining  an  insight  into  the  nature  of  these 
bodies,  I  treated  diazo-)$-naphthalenechloride  with  such  phenoles 
as  I  had  at  command,  and  obtained  the  following  results  : 

P?ienol'azO'ti'naphthalcne, 

ft  C,o  H,-N_N— C^  H^  OH 

This  compound  was  obtained  as  follows  : 

10.2  grms.  /^-naphthylamine  were  dissolved  in  12.7  grms.  HCl. 
(1.2  Sp.  Gr.),  diluted  with  600  c.  c.  water  at  gentle  heat  filtered, 
and  allowed  to  cool. 

When  cold,  the  solution  was  treated,  under  constant  stirring,  with 
6  grms.  Na  NO,  dissolved  in  50  c.  c.  water. 

The  diazo-/!?-naphthalenechloride  thus  formed  was  allowed  to 
rest  for  an  hour,  and  then  mixed  with  a  solution  composed  of 
phenol  6.7  grms.,  Na  OH  5.7  grms.,  and  water  200  e.  c.  A  brick-red 
precipitate  was  immediately  formed.  This  was  collected  on  a 
filter  and  allowed  to  dry.  It  was  purified  by  dissolving  it  in 
NaOH  and  water,  reprecipitating  it  with  acetic  acid,  and  finally 
crystallizing  from  benzene. 

It  is  deposited  from  this  solvent  in  groups  of  small,  pale-yellow, 
cigar-shaped  crystals,  slightly  soluble  in  cold  water,  and  melting  to 
a  resinous  mass  in  boiling  water.  It  dissolves  freely  in  caustic  soda, 
from  which  it  is  reprecipitated  unaltered  by  acids,  is  soluble  in  al- 
cohol with  a  yellow  color,  and  in  strong  sulphuric  acid  with  a  deep 
crimson  color.     Melting  point  about  100**  C. 
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The  body  is  probably  formed  according  to  the  following  equation : 

fiC..  H.  N— N-Cl  +  C.H.  OH— /?C,o  H-— N— N— 

C^H^  OH  +  HCl. 

On  heating  one  part  of  the  dyestuff  with  3  pts.  of  fuming  sul- 
phuric acid,  on  the  water  bath  for  about  an  hour,  a  sulpho-acid  is 
formed.  The  melt  is  dissolved  in  water,  neutralized  with 
CaCOj,  and  filtered  from  the  Ca  SO^. 

Tlie  filtrate,  on  being  concentrated  by  evaporation,  deposits  when 
cold  the  acid  lime  salt  of  the  new  sulpho-acid  as  a  network  of 
microscopic  needles,  which  by  transmitted  light  appear  yellow, 
and  in  reflected  light  red-brown. 

Determinations  of  S  and  Ca  prove  this  body  to  be  the  acid  Ca 
salt  of  phenol-azo-)tf-naphthalenetrisulpho-acid. 


.Ca  +  3^ 
H,0 


SO3 

.     ytf  C,  0  H,  Ca~N-N-CeH,  (OH)-SO,  v^ 

{  ^SO,^  J  « 

Found. 
(1.)  0.8703  grm.  substance  lost  on  drying  at  llO^C.  0.0677  grm.  of 
water,  =s6.6^=a3^  mols.  H,0. 

(2.)  0.8126   grm.    anhydrous   salt    gave   0.333    grm«   Ca    SO^. 
Equivalent  to  calcium  0.097  grm.  or  Ca — 11.93^. 

(3.)  0.5  grm.  anhydrous  salt  gave  Ba  SO^  0.4648  grm.     Equiva- 

lentto  sulphur  12.76^. 

Theory  requires. 

Calcium 12.87^ 

Sulphur 13.78j< 

Although  the  figures  obtained  are  somewhat  too  low,  yet  I  have 

no  hesitation  in  pronouncing  the  new  compound  to  be  constituted 

as  above  set  forth,  as  the  figures    obtained  are   too  high  for  a 

disulpho-acid,  and  much  too  low  for  a  tetrasulpho-acid,   which 

requires  10.8^  sulphur.     The  discrepancy  in  the  figures  is  probably 

due  to  some  impurity  in  the  compound  examined,  which  I  had  not 

perfectly  removed.     The  free  sulpho-acid  (assuming  the  above  to 

be  correct)  would,  therefore,  be  represented  by  one  of  the  following 

formulae : 

1.  ydf  C,o  H,  (HSO3),— N— N— C.Hj  (HSO3)  OH. 

2.  (iC,,  H,  (HS03)-N-N-C,H,  (HSO3),  OH. 
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Whioh  of  the  above  two  formulae  is  the  correct  one,  I  have  thus 
far  not  been  able  to  decide.  The  formation  of  a  diazo-compound 
was  not  observed. 

Orthocresol'(zzO'/3'naphth€Uenc. 

a  C,o  H,-N-N-CeH,  (CH.)  OH. 

10.2  grms.  y^-naphthylamine  werediazotized  with  12.7  grms.H  CI 
(1.2  Sp.  Gr.)  and  5  grms.  sodium  nitrate,  and  the  solution  thus 
obtained,  after  resting  for  an  hour,  was  added  to  a  solution  com- 
posed of  ortho-cresole  7.7  grms.,  caustic  soda  5.7  grms.  and  water 

200  c.  c.  A  copious,  brownish-yellow,  precipitate  was  inmiediately 
formed.  It  was  collected  on  a  filter,  washed  and  dried.  It  dissolves 
in  toluene,  ether,  petroleum  ether,  alcohol,  and  glacial  acetic  acid, 
but  does  not  crystallize  from  any  of  these  solvents.  It  is  soluble 
in  caustic  soda,  and  is  repreoipitated  unaltered  by  dilute  acids.  It 
melts  in  boiling  water  to  a  resinous  mass,  undergoing  at  the  same 
time  partial  decomposition.  Heated  on  the  water  bath  with  fuming 
sulphuric  acid,  it  undergoes  total  decomposition,  so  that  a  sulpho- 
acid  could  not  in  this  case  be  produced.  For  lack  of  material  I 
was  unable  to  analyse  it,  but  have  no  doubt  that  it  is  formed  ac- 
cording to  the  following  reaction  : 

/?CioH,  N— N— CI  +  C^H^  (CH,)  OH— y^C^oH,— N— N— 

C,H3  (CH,)  OH. 

Owing  to  the  unsatisfactory  nature  of  this  body,  it  was  not 
further  investigated. 

Hesorcin-azO'/ti'naphthalene, 

fi  C,,  H,-N-N-C,  H3  (OH), 

10.2  grms.  /^^-naphthylamiue  were  dissolved  in  12.8  grms.  H  CI  (1.2 
Sp.  Qr.)  diluted  with  500  c.  c.  water,  and  diazotized  with  5  grms. 
Na  NO,.  The  /^-diazonaphthalenechloride  thus  obtained  was  added, 
under  constant  stirring,  to  a  solution  composed  of  resorcine  7.8  grms., 
caustic  soda  5.7  grms.  and  water  200  c.  c.  A  red-brown  precipi- 
tate was  immediately  formed.  This  was  collected  on  a  filter, 
washed,  dried,  and  finally  treated  with  caustic  soda,  which. dis- 
solves a  part  of  the  precipitate.     The  insoluble  residue  was  washed, 

dried,  and  set  apart  for  further  examiuation.  The  filtrate  was 
acidified  with  HCl,  which  threw  down  a  yellow-brown  precipi- 
tate ;    th's    precipitate    is    the    acid,    soda   salt   of    resorcin-azo 
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/^•naphthalene.  It  was  collected  on  a  filter,  washed  with  cold 
water,  dried,  and  dissolved  in  alcohol,  from  which  on  cooling  it 
crystallises  in  bunches  of  microscopic,  yellow  needles,  which  melt 
at  200^  C,  undergoing  total  decomposition.  This  compound  prob- 
ably has  the  following  formula,  and  agrees  very  closely  with  the 
figures  obtainedfby  analysis : 

Acid  sodium  salt  of  resorcin-azo-/^-naphthalene. 

/ONa 
^  C,  0  H,-N-N-  C,H3  +  1  C,  H,0. 

OH 
Found. 

Nitrogen 9.63j< 

Theory. 

Nitrogen 9.79^ 

It  crystallizes  with  one  molecule  alcohol  of  crystallization,  as 
will  be  seen  from  the  analysis. 

0.463  grm.  substance  lost  on  drying  at  llO^C.  .002  grm.  alcohol, 

^0.  46ji^,  —  1  mol.  CjHjO.      The  free  acid  would,  therefore,  have 

the  formula 

/OH 
//C,oH,-N-N-C,H3 

OH 

On  being  heated  with  3  pts.  of  fuming  sulphuric  acid  on  the 
water  bath  for  3  hours,  a  sulpho-acid  is  formed,  which,  for  want  of 
time,  I  have  not  further  investigated. 

Tlie  residue  insoluble  in  caustic  soda,  referred  to  above,  was 
dissolved  in  alcohol,  which,  on  being  concentrated,  deposited  the 
new  compound,  in  the  shape  of  flat,  reddish-brown  prisms.  Melting 
point  143-144^.  It  was  first  thought  that  this  substance  might  be 
a  diazo-compound,  but  a  nitrogen  estimation  proved  this  not  to  be 
the  case. 

Found 
Nitrogen , 4A^ 

Theory  for 

C,H,-N-N\ 

C\H,(OH), 

C,H,— N— N^ 
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Nitrogen 13.4 

The  exact  niature  of  this  oompouDd  I  have  as  yet  not  discovered^ 
but  hope  to  do  so  in  future. 

ON  BETAPHENAirrHROLMONOSULPHO-ACID. 

By  Wm.  Rupp. 

This  acid  was  prepared  by  heating  one  part  of  fi  phenanthrol 
(Morton  and  Geyer,  Jour.  Am.  Chem.  Soc,  IL,  205)  with  two 
parts  of  sulphuric  acid,  on  the  water  bath  for  five  hours.  The 
resulting  product  was  dissolved  in  water,  neutralized  with  lead 
carbonate,  and  the  sulpho-acid  set  free,  by  precipitating  the  lead 
with  sulphuretted  hydrogen.  The  free  acid,  Cj^Hg  (HSOj)  OH  is 
soluble  in  water,  alcohol  and  ether,  but  could  not  be  obtained  in  a 
crystalline  form.  After  the  solvent  had  evaporated  it  always 
formed  a  black,  pitch-like  mass,  even  when  the  concentrated  solu- 
tion was  quite  light  in  color.  All  attempts  to  decolorize  it  were 
unsuccessful 

The  lead  salt  is  slightly  soluble  in  cold  water,  and  quite  soluble 
in  boiling  water. 

With  an  excess  of  barium  hydrate,  a  light  grey  amorphous  pre- 
cipitate is  formed,  which  was  found  to  be  the  neutral  barium  salt. 


C,,H«.S03 Os^ 

\Ba       Ba 
C,,H3-S0, O/ 

Theory,                    Ba 

44.1 

Found,                     Ba 

42.5 

The  barium  salt  is  insoluble  in  cold  and  boiling  water  and  in 
acids. 
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GENERAL  AND  UTORGANIC  CEEMISTKT. 


On  Faraday '8  Law,    M.  Bebi-helot. 

Equal  electric  currentH,  passing  through  electrolysable  salts, 
separate  in  equal  times  weights  of  the  several  metals  ]>ro- 
portional  to  their  equivalents.  Thus  the  same  current  preci- 
pitates at  the  negative  pole  107-9  grammes  of  silver  ;  103.5 
of  *  lead ;  39.1  of  potassium;  68.5  grammes  of  barium.  To 
make  them  proportional  to  atomic  weights,  there  should  be 
for  107.9  grammes  of  silver,  207  of  lead,  i.  6.,  double  the  weight 
actually  thrown  down.  Also  for  39.1  grammes  of  potassium,  there 
should  be  137  gr.  of  barium,  which  is  not  the  case.  In  the  same 
manner  for  elect ro-nt^gative  elements,  the  weights  separated  are  35.5 
of  chlorine,  8  of  oxygen,  and  not  16  of  oxygen. 

The  idea  of  plurivalence  is  older  than  the  new  atomic  notation. 
This  idea  is  the  same  for  chemists  who  use  equivalent  weights,  as 
for  those  who  prefer  atomic  weights,  and  has  nothing  to  do  with 
tlie  fact  that  Faraday's  law  is  expressed  more  simply  by  equivalents 
than  by  atomic  weights,  in  the  case  of  electro-positive,  as  well  as  in 
the  case  of  electro-negative  elements.  (  Comptes  HencCXCYin..  264.) 

P.  C. 

Note  on  Faraday's  Law.    A.  Wubtz. 

In  the  interpretation  of  Faraday's  law,  atomic  weights  do  not 
enter;  the  question  is  one  of  valency.  The  weights  of  plurivalent 
metal8  deposited  at  the  negative  pole  do  not  agree  with  the  egnnva- 
lents.  In  the  electrolysis  of  cuprous  chloride,  for  35.6  of  chlorine 
at  the  positive  pole,  63.5  of  copper  are  deposited  on  the  negative 
pole,  and  this  number  is  not  the  equivalent  of  copper.  In  the 
electrolysis  of  bismuth  chloride,  70  of  bismuth  are  deposited.  This 
number  is  not  the  equivalent  of  bismuth. 

M.  Wurtz  adds:  "  Mr.  Berthelot  accepts  this  statement.  If  he 
prefers,  in  interpreting  Faraday's  law,  to  use  numbers  established 
forty  years  ago,  which,  in  the  case  of  plurivalent  elements,  do  not 
represent  equivalent  quantities,  it  is  only  a  question  of  personal 
choice,  and  I  have  nothing  to  object." 
{Comptes  Rend,  XCVIII.  321.)  P.  C. 
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Liquefactions  of  Hydrogen.    S.  Wboblbwski. 

Hydrogen  is  compressed  to  100  atmospheres,  in  a  vertical  tube 
of  2  millimetres,  exterior  diameter,  and  from  iV  ^^  ^  ™™'  ii^terior 
diameter.  A  screw  permits  release  of  pressure  more  abruptly  than 
in  M.  Cailletet's  apparatus.  After  cooling  the  tube  by  a  succes- 
sion of  ebullitions  of  oxygen,  the  author  noticed,  in  tlie  hydrogen 
tube,  when  the  gas  expands,  an  ebullition  analogous  to  that  ob- 
served by  M.  Cailletet  in  oxygen.  It  takes  place  a  short  distance 
from  the  bottom  of  the  tube,  but  is  less  distinct,  because  of  the 
feeble  density  of  liquid  hydrogen. 

In  discussing  this  paper,  M.  Cailletet  said  that  he  had  compressed 
hydrogen  at  300  atmospheres.     On  expansion  a  thin  fog  was  visible 
throughout  the  entire  tube,  showing  liquefaction  of  hydrogen. 
( Comptes  Rend.  XCVIII.  304.) 

P.O. 

Heat  of  Formation  of  Fluoride,  Chloride  and  Oxy- 
chlorldes  of  Antimony.    M!  Guntz. 

From  the  thermochemical  results  obtained,  the  author  concludes 
that  a  definite  compound,  SbFj.3  HF  forms,  which,  however,  he 
has  as  yet  been  unable  to  isolate. 

The  heat  of  formation  of  Sb  CI j  from  the  oxide  was  found  to  be 
47^.4  cal.  The  oxychloride  Sb  Og  CI,  formed  in  the  same  manner 
corresponded  to  the  highest  thermal  effect.  Attempts  to  prepare 
a  pure  hydrate,  Sb  O3,  3  HO,  were  unsuccessful.  {Bui.  Soc.  Chim. 
XLL,  370.)  E.  W. 

Russian  Chemical  Society.     Correspondence  of   O.  Davi- 

DOFF. 

M.  Tchijeosky  has  investigated  the  volatilization  of  salts  by  evap- 
oration of  their  aqueous  solutions  with  regard  to  some  alkaline 
carbonates.  The  conclusions  are,  1st,  That  the  amount  of  salts 
removed  with  the  aqueous  vapor  are  sometimes  quite  considerable. 
2d,  That  the  volatilization  of  the  salt  increases  with  the  concen- 
tration of  the  solution  up  to  a  maximum,  after  which  it  dimin- 
ishes. It  is  nil  for  the  dry  salt  (at  100°).  3d,  The  volatilization 
increases  with  the  increase  in  molecular  weight  of  the  salt.  Thus 
it  is  so  small  for  lithum  salts  that  it  could  not  be  determined,  and 
is  greater  for  sodium  potassium  and  rubidium  salts. 
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M,  Ftokofieff  notes  analogy  between  B  and  C,  H,  thus  B,  O, 
and  acetic  anhydride  (C,  H3),  O,;  Na,  B^  O^  and  K,(C,Hj)4  O^, 
the  salt  obtained  by  combination  of  acetic  anhydride  with  postas- 
sium  acetate;  B  N  and  aoetonitrile,  C^HjN.  Thus  far  the  author 
baa  not  been  able  to  prepare  B  N. 

M,  Lubavine  gives  the  analysis  of  a  phosphorite  of  Nijni  Nov- 
gorod,    Dried  at  110**  the  results  were  as  follows  : 

Hygroscopic  moisture 2.13 

Organic   substance 0.61 

SUica  soluble  in  soda  solution.. » 5.84 

Residue    insoluble    in     H  CI    and     in     soda, 

(principally  Si  Oj) 8.99 

CO, 4.13 

P.Oj 25.46 

SO, 0.09 

CaO   85.49 

MgO 0.61 

MnO 0.16 

FejOj •. 4.42 

AlgOj 4.99 

Na^O 0.72 

K,  O 0.69 

CaFg 4.16 

98.39 
(Bui  80c.  Chim.,  XLI.,  390.)  E.  W. 

On  Haydenite.    H.  N.  Mobse  and  W.  S.  Batlet. 

Haydcnit^  from  the  gniess  quarries  near  Baltimore,  was  found  to 
contain  1.46-1.46^  of  BaO,  a  constituent  not  previously  reported  in 
this  mineral.  A  complete  analysis  is  given.  Haydenite  is  consid- 
ered by  the  authors  to  be  identical  in  composition,  crystalization 
and  physical  properties  with  chabazite.     {Am,  Chem,  Jour.,  69  24.) 

A.  A.  B. 

The  Physiological  Effect  of  Boracic  Acid.    J.  Fobstbr. 

An  abstract  from  the  Berichte  (1883,  p.  1754.)  Taken  with  the 
food  in  small  doses  0.5  —  3.5  grms.  per  day  B^O,  increases  the 
proportion  of  solid  excrements  and  increases  also  the  proportion 


\ 
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of  N  and  dry  substanoe  in  these.  The  effect  is  to  carry  off  albumin- 
ous  matters  by  making  them  insoluble,  possibly  also  the  ircnr  of 
the  intestines  is  greater,  a  greater  quantity  of  epithelium,  etc., 
being  therefore  carried  off.  Separation  of  gall  is  notably  increased 
The  use  of  boracic  acid  is  especially  to  be  avoided  in  connection 
with  milk  and  eg^  foods,  and  especially  in  the  case  of  children  or 
sucking  infants.     (I>tng.  Pol,  «7.  251«  170.)  A.  A.  B. 

On  the  Physiology  of  the  Carbohydrates  in  the  Animal 
System.    F.  W.  Paw. 

By  a  series  of  experiments  it  is  found  that  the  ferment  which 
effects  the  transformation  of  glucose  into  a  body  of  lower  copper- 
reducing  power  resides  principally  in  the  paunch,  reticulum  and 
third  stomach  (many  plies)  of  the  sheep,  the  fourth,  or  true  stom- 
ach, yielding  little  of  this  ferment,  and  the  intestines  none  at  all. 
The  resultM  were  obtained  by  artificial  digestion  of  the  carbo- 
hydrate in  question  with  portions  of  the  stomach,  etc.,  of 
recently  killed  animals.  The  minimum  copper-reducing  power 
in  a  product  of  digestion  of  glucose  was  one  in  which  this  power 
was  to  that  of  glucose  as  40  to  100.  In  contradiction  of  the  state- 
ment of  Bernard,  digestion  of  cane  sugar  is  found  to  take  place,  al- 
though in  lesser  degree,  in  the  stomach  and  is  not  confined  to  the 
small  intestine.  In  the  ruminants  this  function  resides  almost  ex- 
clusively in  those  parts  of  the  digestive  apparatus  anterior  to  the 
true  stomach.  With  large  quantities  of  the  ferment,  cane  sugar  is 
wholly  inverted,  but  with  reduced  quantity  or  time  of  exposure 
maltose,  dextrine  or  unchanged  cane  sugar  are  found.  Cane  sugar 
was  distinguished  from  maltose  in  the  products  by  its  ready  inver- 
sion on  boiling  with  weak  (2^)  solution  of  citric  acid.  Maltose 
requires  sulphuric  acid  for  inversion.  Cane  sugar  taken  into  the 
stomach  is  not  found  as  such  in  the  portal  blood  nor  as  glucose, 
but  as  a  product  of  lower  reducing  power  approximating  that  of 
maltose.     (Chetn,  New.'*,     XLIX.  164,  etseq,)  A,  A.  B. 
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On  some  Deriyatiyes  of  Hydrindonaphtheue.  Adolf 
Babtxb  and  W.  H.  Pebkin,  Jb. 

By  treating  orthoxylene  bromide  with  the  sodium  salt  of  malonic 
acid  ether,  both  the  methyl  groups  of  xylene  unite  with  the  middle 
carbon  atom  of  a  malonic  acid  ether,  forming  the  ether  of  a  dicar- 
bo-acid  which  contains  two  hydrogen  atoms  more  than  indonaph- 
thene,  and  which  the  authors  call  hydrindonaphtheue. 

The  formula  of  this  compound  may  be  expressed  as  follows : 


i/ 


„  1* 


i 


V 


■C— H, 


The  authors  likewise  produced  hydrindonaphthonemono-  and  di- 
carbo-acids.     (JBer,  d.  Ch.  Oes.  1884,  122.)  J.  BL  S.  Jr. 

On  the  Action  of  Hydroxylamine  on  Nltrlles.     Fbbd. 

TiBMANN. 

• 

An  aqueous  solution  of  hydroxylamine  chloride  on  being  shaken 
up  with  a  concentrated  ethereal  solution  of  benzaldehydecyan- 
hydrine,  deposits  after  a  while,crystalR,  the  yield  of  which  is  increased 
by  several  days  shaking  of  the  mixture.  The  compound  thus 
formed  was  found  to  have  the  formula  Cg  Hj  ^  N,  O,  and  is  there- 
fore simply  an  addition  product  of  benzaldehydecyanhydrine  and 
hydroxylamine.  This  compound  has  the  properties  of  an  amido- 
acid,  as  it  is  dissolved  readily  both  by  acids  or  alkalies. 

Hydroxylamine  chloride  and  benzonitrile  unite  under  similar 
circumstance  to  form  the  addition  product  C,  H3  N,  O. 

This  compound  hae  properties  similar  to  the  previous  one. 

{Ber.  d.  Ch.  Oes.  1884,  126.)  J.  H.  8.  Jb. 
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On  />-Azo-kre80l.     C.  Libbbrmann  and  St.  v.  Kostanbcki. 

The  general  impression  that  the  azo-group  in  combining  with 
the  phenole,  takes  np  the  para-position  in  relation  to  the  hydroxy^ 
has  been  found  to  be  erroneous,  as  the  authors  were  able  to  produce 
an  azo-compound  directly  from  jo-c  resol,  in  which  the  para-  posi- 
tion is  already  occupied  by  the  methyl  group.  In  this  case,  there- 
forcy  the  azo-group  would  have  to  take  up  another  position. 

Phenyl-aso-^-cresol 

/O  H  (1) 
Ce  H,— N  -  N— C.  H, 

\C  H,  (4) 

This  compound  is  formed  by  the  action  of  diazobenzole  on  />- 
cresol.  It  crystallizes  in  little  leaflets  with  golden  lustre.  Melting 
point  108°  C. 

Phrenyl-azo-(o)-cre8ol. 

/O  H  (1) 
Ce  H.-N  -  N-,C  fi, 

\C  H,  (2) 

Prepared  by  the  action  of  diazobeiizol  on  orthocresol.  Crystal- 
izes  in  little  leaflets  or  needles,  with  golden  lustre.  Melting 
point  128-130°  C.     {Ber.  d.  Ch.  Ges,  1884,  130.)       J.  H.  S.  Jr. 

On  a  Blue  Dyestuff  from  Pyrrol.     G.  L.  Gimician  and  P. 

SiLBBR. 

By  treating  pyrrole  with  an  aqueous  solution  of  isatine  and 
dilute  sulphuric  acid,  the  authors  obtained  a  blue  dyestuff.  It  was 
found,  however,  that  glacial  acetic  acid  was  preferable  to  the  sul- 
phuric acid. 

2  pts.  isatine  were  dbsolved  in  50  pts.  warm  glacial  acetic  acid 
and  added  to  the  boiling  solution  of  1  pt.  of  pyrrol.  The  mixture 
turns  dark  blue  and  on  being  poured  into  cold  water  and  neutral- 
ized with  sodium  carbonate  it  is  obtained  in  the  shape  of  a  fine 
powder. 

The  analysis  leads  to  the  formula  Cg^  H^g  N^  O, 

{Ber.  d.  Ch.  Oes.  1884,  142.)  J.  H.  S.  Jr. 
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Preliminary  Gominuiiicatioii.  H.  Eilian  and  S.  Elkxmank. 

The  authors  state  that  by  treating  gluconic  acid  with  strong  hy- 
drobromic  acid,  it  is  converted  into  normal  caprolactone. 

{Ber.  d.  CK  Oes.  1884,  143.  J.  H.  S.  Jb. 

On  the  Behayior  of  Diamines  with  Nitrous  Acid.    A. 

Ladenbubg. 

The  author  in  a  former  paper  had  shown  that  orthophenylendia- 
mine  on  being  treated  with  nitrous  acid  forms  azimidobenzole, 
whereas  metaphenylendiamine  under  the  same  circumstances  forms 
phenylene  brown.  Paraphenylendiamine,  which  he  had  not  pre- 
viously examined,  forms  the  subject  of  this  paper. 

Paraphenylendiamine  was  converted  into  di acetyl  paraphenylen- 
diamine.  This  with  nitric-acid  gave  nitrodiacetylparaphenylen- 
diamine,  which  on  being  boiled  15  minutes  with  fuming  HCl, 
splits  up  into  nitrophenylendiamine.  If  a  dilute  sulphuric  acid 
solution  of  this  substance  be  treated  with  K  N  O,,  a  brown,  amor- 
phous precipitate  is  formed  which  has  no  similarity  to  the  bodies 
derived  from  the  other  phenylendiamines. 

Paraphenylendiamine  in  dilute  HCl  solution,  on  being  treated 
with  K  N  Og,  is  changed  very  little  at  first,  but  after  standing  a 
long  time  yields  a  brown,  amorphous  precipitate  with  the  formula 
Cjg  Hj,  Nj  O3.     (Ber,  d.  Ch.  Oea.  1884,  147.)         J.  H.S.  Jb. 

Synthesis  of  Piperidine.    A.  Ladenbubg. 

The  author  finds  that  piperidine  is   obtained  from  pyridine  by 
treating  its  alcoholic  solution  with  sodium.     The  yield  is  small. 
{Ber.  d.  Ch.  Gea,  1884,  156.)  J.  H.  S.  Jb. 

On  1 :  2 :  4 :  Orthoxylidine.    Oscab  Jacobsen. 

Nitroorthoxylol  was  first  prepared  by  treating  pure  orthoxylol 
with  8  times  its  weight  of  fuming  nitric  acid.  It  crystallizes  from 
alcohol  in  light  yellow  prisms.  Melting  point,  29"  C.  This  on  re- 
duction with  iron  filings  and  acetic  acid,  or  with  tin  and  hydro- 
chloric acid,  gave  orthoxylidine.       (Cj  H3    C  H3.  C  H3.  ]S   Hj|.) 

This  compound  crystallizes  in  tables.  Melting  point,  49°.  Boil- 
ing point,  226''  C.     {Ber.  d.  Ch.  Ges.  1884,  159.)       J.  H.  S.  Jb. 
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On  Nitroorthotoluic  Acid.    Oscar  Jacobsbn. 

This  compound  was  obtained  by  oxydizing  25  grms.  of  nitro- 
orthoxylol  with  250  c.  c.  nitric  acid  (sp.  gr.  1.4)  diluted  with  500 
0.  c.  water.  The  mixture  is  heated  with  return  cooler  for  48  hours. 
Two  nitroorthotoluic  acids  are  thus  formed. 

One  of  them  melts  at  179°  C.  The  second  acid  melts  at  152°  C, 
and  is  designated  by  the  author  as  y-nitroorthotoluic  acid. 

{Ber.  d.  Ch.  Gea.  1884, 162.)  J.  H.  S.  Jr. 

Action  of  Methylene  Chloride  on  Toluene  and  Benzene. 

C.  Friedel  and  J.  M.  Crafts. 

With  methylene  chloride  and  toluene  in  presence  of  aluminium 
chloride,  the  principal  products  of  the  reaction  were  ditolylmethy- 
lene  and  dimethyl  anthracene.  No  hydrogen  was  evolved,  but 
small  amounts  of  para-  and  metaxylene  were  found  to  have  been 
produced.  On  substituting  benzene  for  toluene,  diphenylmethane 
and  anthracene  were  foimed,  as  also  some  toluene.  The  ex})eri- 
ments  are  still  in  progress.     {£id.  Soc.  Chim.,  XLL,  322.)     E.  W. 

On  two  Campholurethanes,  physically  isomeric,  anal- 
ogous to  the  right  and  left  Tartaric  Acids  of  M.  Pasteur. 
A.  Haller. 

Fifty  grammes  of  camphol  of  Ngai,  dissolved  in  150  grms.  of 
toluene,  are  treated  with  6  grms.  of  sodium.  When  almost  all  of 
the  sodium  has  entered  into  combination,  a  current  of  dry  cyanogen 
is  passed  in  until  the  liquid  begins  to  be  colored.  After  agitating 
with  water,  and  decanting,  the  mixture  is  distilled.  The  solid  hiass 
remaining  is  heated  to  100°  and  the  bomeol  which  has  not  been 
acted  upon  passes  off  and  sublimes.  By  extracting  the  residue 
with  boiling  water,  the  urethane  is  removed,  and  the  residue,  by 
extraction  with  alcohol,  affords  left-handed  bomeol  carbonate. 
The  left-handed  urethane  is  deposited  from  the  boiling  water  in 
fine  needles.  It  fuses  at  126-127°  C,  and  the  solutions  rotate  the 
polarized  ray  to  the  left,  a.  (D.)  =  — 29.90°.  The  crystals  of  the 
right  and  left-handed  campholurethane  are  compared.  In  the 
formation  of  these  compounds  bomeol  carbonate  is  always  formed. 
Another  derivative  is  also  formed  in  the  reaction,  which  is  but 
slightly  soluble  in  alcohol  and  ether.     This  compound  appears  to 
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have  no  analogous  right-handed  compound.     Further  study  of  this 
compound  is  proposed.     {Bui.  Soc.  Chim.y  XLI.,  327.)       E.  W. 

Note  on  Ethyl-  and  Methylacetylcyanate  of  Ethyl.  A. 
Held. 

After  preparing  ethyl-  and  methylacetylaoetic  ethers  by  the 
process  of  Conrad  and  Limpach,  these  products  were  treated  with 
sodium  ethylate,  and  the  solution  saturated  with  dry  cyanogen 
chloride  ;  the  result  was  the  formation  of  ethyl-  and  methyl- 
acetylcyanates  of  ethyl.  The  ethyl  compound  boils  at  106®  to  110** 
under  a  pressure  of  15  to  20  mm.  mercury ;  it  is  a  colorless  liquid  with 
a  pleasant,  ethereal  odor;  Sp.  6r.  0.976  at  20%  soluble  in  alcohol  and 
ether,  and  insoluble  in  water  and  alkaline  solutions.  The  methyl 
compound  is  similar  in  solubility,  etc.,  to  the  above.  Sp.  6r.  0.996> 
at  20°.  Boils  at  90°  to  95°  under  pressure  of  16  to  20  mm.  mer- 
cury.    {Bui.  Soc.  Chim.,  XLI.,  330.)  E.  W. 

On  the  Oxidation  of  Menthol  by  Potassinm  Permanga- 
nate.   G.  Arth. 

By  the  action  of  potassium  dichromate  and  sulphuric  acid,  Morija 
obtained  a  compound,  C^^,  H^g  O,  which  he  called  menthone.  By 
the  use  of  potassium  permanganate  and  sulphuric  acid,  according 
to  a  method  here  described,  the  author  obtained  a  substance  which 
had  a  strong  odor,  recalling  somewhat  that  of  valerianic  acid.  It 
appeared  to  be  a  mixture  of  at  least  two  acids,  one  of  which  was 
apparently  Q^^  H^  g  O3.  The  second  acid  has  not  yet  been  isolated 
for  examination.     {Bui.  Soc.  Chim.y  XLI.,  330.)  E.  W. 

On  the  Preparation  of  a  Propyl  and  an  Ainyl  Naphtha- 
lene.   L.  Rowx. 

A  mixture  of  200  gms.  of  naphthalene  with  120  gms.  propyl  bro- 
mide are  heated  together  in  a  flask  with  an  inverted  condenser. 
When  distillation  begins,  about  10  grms.  aluminium  chloride  are 
added,  a  little  at  a  time,  the  flask  being  agitated  during  the 
addition.  Hydrobromic  acid  is  disengaged  abundantly,  and  these 
vapors  are  condensed  in  a  tared  flask.  The  heating  is  continued, 
and  when  the  amount  of  hydrobromic  acid  evolved  is  nearly  the 
theoretical  amount,  the  flask  is  allowed  to  cool;  3  to  400  grms. 
C  Sg  are  added  to  complete  solution,  the  products  are  treated  with 
water,  the  C  S^  is  decanted,  and  the  material  is  dried  and  distilled 
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fractionally  in  vacuo.  The  main  portion  consists  of  a  product 
Cjo  ^1  (^8  H,)  boiling  at  262° — 267°  at  ordinary  pressures  ;  vapor 
density  (Meyer's  method)  5.85.  Probably  isopropyl  naphthaline. 
By  substituting  amyl  chloride  for  propyl  bromide  in  the  above 
process  amyl  naphthalene,  C^^  H^  (C,  ^11)9  ^^  obtained, 
boiling  at  288° — 292°.  The  above  formed  compounds  with 
picric  acid,  the  propyl  compound  fusing  unchanged  at  80°  to 
90°,  the  amyl  compouud  also  fusing  unchanged  at  140°  to  141°. 
Small  amounts  of  isodinaphthyl  were  produced,  which  appeared 
to  be  formed  in  consequence  of  the  presence  of  an  alcoholic 
chloride.     (Bid.  Soc.  Chim.,  XLI.,  319.)  E.  W. 

Action  of  Chlorinated  Aldehydes  on  Benzene.  A.  Combes. 

To  a  solution  of  chloral  in  excess  of  benzene,  aluminium  chloride 
was  added  in  small  portions.  A  perceptible  reaction  took  place  in 
the  cold,  and  on  heating  to  about  70°  much  HCl  was  evolved.  By 
washing  with  water  and  distilling  off  the  benzene,  a  compound  re- 
mained, distilling  in  vacuo  at  175° — 186°,  colorless  when  distilled, 
quite  viscous,  and  with  pleasant,  aromatic  odor;  C^  Hg  CCl^, 
COH,  HCl.  Distilled  in  the  air  it  loses  HCl  and  gives,,  conse- 
quently, a  boiling  point  varying  between  266°  and  290°.  It  reduces 
Fehling's  solution  and  AgNO,  and  combines  with  difficulty  with 
sodium  bisulphite.  KHO  in  the  cold  removes  from  it  the  HCl; 
heated,  it  affords  benzoic  aldehyd. 

An  attempt  to  obtain  other  aldehydes  by  the  action  of  the 
aluminium  chloride  upon  the  chloral  in  benzene  was  unsuccessful, 
the  product  being  either  triphenyle thane  or  tetraphenylethylene, 
the  latter  point  remaining  unsettled.  {£uL  Soc,  Ghim,^  XLI.,  382.) 

E.  W. 

On  the  Synthesis  of  Dimethylanthracenehydride  and 
Diphenylethane.    A.  Angblbis  and  R.  Anschi&tz. 

On  heating  ethylidene  chloride  or  bromide  and  benzene,  with 
aluminium  chloride,  diphenylethane  was  formed,  according  to  the 
following  reaction : 


CHCl,  CH(C,HJ, 

CH 


T  '   +  2CeH,  I        "     '-+  2HC1 

C  H, 
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This  compound  boils  at  150°.  It  is  colorless,  but  has  a  blue 
fluorescence.  The  analysis  of  the  picrate  of  this  hydrocarbon 
showed  that  it  has  the  formula  C^  ^  H^  9,  obtained  according  to  the 
following  reaction,  2  C  H,  C  H  Cl^  H-2  C^  H^  —  C^  ^  H, ,  -f  4  H  CI. 
The  pure  hydrocarbon  melts  at  178° — 179°  and  sublimes  in  trans* 
parent,  light  yellow,  flat  needles.  It  is  easy  soluble  in  ether,  ben- 
zene, carbon  disulphide,  hot  glacial  acetic  acid,  and  alcohol. 

On  oxidation  with  an  excess  of  chromic  acid,  it  splits  up  into 
anthrachinone  and  carbon  dioxide.  Taking  these  facts  into  con- 
sideration, the  body  would  have  the  following  structural  formula  : 

CH, 


I 


!H 
CH 


i 


The  picrate  of  this  new  hydrocarbon,  is  represented  by  the 
formula,  C^  ^  Hj  ^ — C^  H,  (N0g)3 — OH.  Crystallizes  in  reddish 
blue  needles,  melting  point  170°  C.     {Ber.  d.  Ch,  Gea.  1884.    166.) 

J.  M.  S.,  Jb. 

On  the  action  ot  Aluminium  Chloride  on  Tlnyl  bro- 
mide in  Benzene,  and  Tinyl  tribromide  in  Benzene.    A. 

Angelbis  AND  R.  Anschutz. 

On  passing  a  uniform  current  of  vinyl  bromide  through  a  mix- 
ture of  benzene  and  aluminium  chloride,  and  then  distilling  the 
mixture,  the  following  compounds  were  obtained  : 

1.  Ethylbenzene.  2.  Diphenylethane.  3.  Dimethylanthracene- 
hydride. 

The  authors  expected  that  by  treating  vinyl  tribromide  in  the 
same  manner  they  would  obtain  triphenyletbane,  but  they  were 
unable  to  isolate  this  compound.  The  only  product  they  could 
separate  was,  strange  to  say,  diphenylethane.  {Ber.  d,  Ch.  Ges.y 
1884.   167.)  J.  H.  S.,  Jb. 

Remarks  on  the  Previous  Communication.    R.  Anschutz. 

{Ber.  d.  Ch.  Ges.,  1884.  169.)  J.  II.  S.,  Jb. 
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On  the  Synthesis  of  Anthrachinoline.    C  Gbaebe. 

This  investigation  was  undertaken,  with  the  view  of  determining 
whether  the  same  compound  would  be  obtained  by  heating  anthra- 
mine,  nitrobenzol  and  sulphuric  acid  together,  as  that  derived 
from  alizarine  blue,  by  heating  it  with  zinc  dust.  This,  on  experi- 
ment turned  out  to  be  the  case,  for  on  heating  anthramine, 
glycerine,  nitrobenzol  and  sulphuric  acid  together,  an  anthra- 
chinoline melting  at  170'  C.  was  obtained.  {Ber,  d,  Ch,  Gcs.  1884. 
170.)  J.  H.  S.,  Jr. 

On  Shiapic  Acid.    L  Remsen  and  R.  D.  Co  ale. 

Sinapine,  a  base  existing  as  sulphooyanate  in  the  alcoholic  ex- 
tract of  mustard  seed,  was  made  to  yield  the  above  acid  by  boiling 
with  baryta  water  instead  of  with  caustic  potash  as  in  the  original 
method  of  von  Babo  and  Hirschbrunn.  The  product  crystallized 
from  a  mixture  of  alcohol  and  water  in  small,  yellowish,  transpar- 
ent prisms  fusing  at  192^,  and  yielding,  on  analysis,  results  which 
accord  best  with  the  formula  C,  i^^is^6>  originally  given  by  v.B. 
and  11.  Analysis  of  Ca  and  Ba  salts  indicate  that  it  is  a  mono- 
basic acid,  with  one  hydroxyl.  Fused  with  caustic  potash  it  yields 
a  body  giving  the  reactions  of  pyrogallol.  The  authors  believe 
flinapic  acid  to  be  a  derivative  of  gallic  acid,  probably  butylene 

gallic  acid,  and  are  endeavoring  to  effect  its  synthesis.   {Atn,  Chem. 
J(mr,^  6,  50.)  A.  A.  B. 

Russian  Chemical  Society.    Correspondence  of  O.  Davidoff. 

M,  Koutcfierojf  finds  in  regard  to  action  of  allylene  on  mercuric 
oxide  and  its  salts,  1.  That  in  acid  solutions  substances  are  formed 
which  generate  acetones  by  the  action  of  acids.  They  may  be  con- 
sidered as  combinations  of  basic  salts  with  C3  H^  Hg  O.  In  alka- 
line solutions  a  substitution  product  of  (C3  Hj)^  Hg  is  formed 
which  affords  allylene  by  the  action  of  acids.  2.  That  hydration 
of  allylene  is  <mly  a  special  case  of  the  above  reaction.  At  an  ele- 
vated temperature  it  is  continuous,  complex  mercury  compounds 
being  formed  which  decompose  with  formation  of  acetone.  3. 
That  the  structure  of  the  acetones  formed  depends  upon  that  of 
the  hydrocarbons  from  which  they  are  derived.  The  rules  for 
their  formation  are  given.     {Bui.  Soc.  Chim.^  XLI,  388.) 

E.  W. 
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On  the  Reyersion  of  Phosphoric  Acid.    T.  &  Gladding. 

The  author  has  previously  shown  that  the  reverted  phosphates  of 
commercial  supei'phosphates  contain  iron  and  aluminium,  as  well 
as  calcium,  but  that  the  reverted  phosphates  of  the  two  former 
metals  are  soluble  in  ammonium  citrate,  only  at  66°  C,  while  reverted 
calcium  phosphates  dissolves  completely  at  40°  C.  These  proper- 
ties are  used  to  distinguish  the  different  phosphates  in  the  work 
now  described. 

Neutral  ammonium  citrate  is  found  to  act  least  upon  the  insoluble 
phosphates  present. 

The  fact  of  reversion  of  phosphoric  acid  in  soils  by  iron  and 
alumina  was  established  by  a  series  of  experiments,  in  which  natural 
and  artificial  soils  were  treated  with  solutions  of  phosphates  of 
known  strength,  and  after  exposure  to  air  and  drying  for  several 
days,  were  examined  for  reverted  phosphates  of  iron  and  alumina. 
A  method  for  analysis  of  superphosphates  is  added.  {Am.  Chem. 
Jour.,  6,  1.)  A.  A.  B. 

On  the  Determination  of  Nitrogen  by  Combustion  with 
Calcium  Hydroxide.    S.  W.  Johnson. 

Pure  slaked  lime,  dried  at  a  moderate  heat  to  remove  excess  of 
moisture,  is  now  used  instead  of  the  mixture  of  sodium  carbonate 
and  lime  heretofore  used  by  the  author.  The  anterior  layer 
of  pure  lime  should  be  somewhat  longer  than  the  mixture 
of  lime  and  substance  and  should  be  heated  to  full  redness 
before  heating  the  mixture.  The  tube  is  allowed  to  cool  below 
redness  before  aspiration.  Reddening  of  acid  in  the  bulb  is 
rare  when  pure  lime  is  used.  Standard  NH,  and  HCl  are  used,  with 
cochineal  as  indicator.  Determinations  of  nitrogen  in  many  sub- 
stances were  made  by  the  old  and  new  methods  respectively;  the 
results  agree  very  well.     {Eep,\Conn.  Ag.  Exp.  Station,  1883.) 

A.  A.  B. 

Note  on  the  Analysis  of  Soils.    A.  Gutard. 

For  easily  assimilable  elements  treat  100  gms.  of  the  soil  in  the 
cold  with  a  cooled  mixture  of  150  c.c.  of  HCl  and  150  c.o.  of 
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water.  Filter ;  wash  flntt  with  cold,  finally  with  boiling  water, 
and  determine  the  lime,  magnesia,  alkalies  and  phosphoric  acid  in 
solution.  For  assimilated  elements,  calcine,  100  grms.  of  soil  at  as 
low  a  temperature  as  possible,  cool,  treat,  cold,  with  300  c.c. 
dilute  HCl,  and  proceed  as  before.  The  difference  between  the 
results  of  the  first  and  those  of  the  second  analysis  represents  the 
assimilated  elements  contained  in  the  organic  matters  of  the  soil. 
A  third  analysis  on  the  material  extracted  from  the  soil  by  boil- 
ing a^a  regia  may  be  of  advantage  as  a  check  upon  the  other 
two.     {Bui  Soc.  Chim.  XLI,  384.)  E.  W. 

Note  on  the  Determination  of  Ammoniacal  Nitrogen  in 

Soils.      A.  GUYARD. 

The  ordinary  method  of  using  2  to  4  grms.  magnesia  to  100  of 
the  soil  gives  not  only  ammonia  actually  existing  in  the  soil,  but 
also  some  of  the  ammonia  due  to  organic  nitrogen  present.  It  is 
recommended  to  take  the  amounts  of  the  reagents  given  below  per 
100  grms.  of  soil  for  separate  determinations.  For  ammoniacal 
nitrogen,  calcium  carbonate  10  grms.;  organic  nitrogen  readily 
transformable  into  ammonia,  magnesia  subcarbonate  5  grms. ; 
nitrogen  tolerably  easily  converted  into  ammonia,  calcined  mag- 
nesia 2  grms.;  nitrogen  transformable  into  ammonia,  calcined  lime 
1  grm. ;  second  portion  of  nitrogen  transformable  into  ammonia, 
caustic  potash  or  soda  0.5  to  1  grm. ;  finally  organic  nitrogen  by 
combustion  with  soda  lime.     (Bid.  Soc.  Chim.y  XLI.,  337)     E.  W. 

Note  on  the  Separation  and  Determination  of  Lime, 
eyen  in  Presence  of  great  Excess  of  Alumina,  Magnesia, 
Ferric  Oxide  and  Phosphoric  Acid.    A.  Guyard. 

After  addition  of  an  excess  of  ammoniacal  ammonium  citrate,  the 
lime  can  be  precipitated  by  ammonium  oxalate,  free  from  the  other 
substances  here  mentioned.  If  a  small  amount  of  silica  is  in  solu- 
tion, it  will  be  partially  precipitated,  carrying  with  it  some  iron 
and  ammonia.  If  the  precipitation  is  effected  at  70°  to  80°,  no 
magnesia  will  be  found  in  the  precipitate,  though  phosphoric  acid 
may  be  present.  Calcium  oxalate  is  soluble  in  a  mixture  of  acetates 
and  acetic  acid  even  when  dilute.     {Bui.  Soc.  Chim.y  XLI.,  339.) 

E.  W. 
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On  a  New  Yolametric  Method  for  the   Estimation  of 
Nitrous  Acid.    A.  G.  Gbben  and  S.  Rideal. 

The  method  depends  upon  the  formation  of  diazo-benzol  by  ac- 
tion of  nitrous  acid  on  aniline.  A  decinormal  solution  of  pure 
aniline  is  used,  containing  rather  more  than  twice  its  equivalent  of 
acid,  half  of  the  latter  being  sulphuric  and  half  hydrochloric  acid. 
The  nitrate  in  a  solution  between  decinormal  and  centinormal 
strength,  is  added  in  a  series  of  rough  experiments  to  constant 
quantities  of  the  aniline  solution  until  a  result  is  obtained  in  which 
iodide-starch  solution  yields  only  a  faint  blue  coloration.  From 
this  approximative  result  an  accurate  titration  is  made.  The 
standard  aniline  solution  should  be  diluted  with  about  four  times 
its  volume  of  water,  and  the  whole  solution  in  the  final  titration 
should  be  about  decinormal.  The  process  has  been  tested  with 
pure  sodium  nitrate  and  found  accurate  within  0. 1^.  Apart  from  its 
delicacy  it  is  applicable  to  cases  in  which  the  presence  of  oxidiza- 
ble  substances  forbids  the  use  of  the  permanganate  process.  ( Chem, 
News  XLIX.,  173.)  A.  A.  B. 

Some  Remarks  on  the  Determination  of  Hardness  in 
Waters.    H.  Jackson. 

The  author  finds  that  the  difficulty  experienced  in  determination 
of  hardness  of  water  by  Clark's  method,  when  salts  of  magnesia  are 
abundant  in  the  water  to  be  tested,  may  be  overcome  by  heating 
the  water  to  70°  C.  without  the  necessity  of  dilution,  which  is  the 
common  expedient  in  such  ca>:es.  Also  he  finds  that  by  the  use  of 
solution  of  sodium  oleate  instead  of  soap,  a  satisfactory  result  is 
obtained  in  presence  of  magnesia  salts  in  excess,  without  either 
dilution  or  heating.     ( Chem.  News  XLIX.,  149.)  A.  A.  B. 

Analysis  and  Composition  of  Beeswax.    O.  Heiiker. 

3-6  grm.  of  wax  are  dissolved  in  60  c.c.  methyl  alcohol,  and  the  cer- 
otic  acid  is  titrated  with  an  alcoholic  potash  solution,  corresponding 
to  0.3  or  0.4  c.c.  of  normal  Hg  SO^  for  each  c.c.  After  an  excess 
of  potash  solution  has  been  added,  the  myricin  is  saponified  and  cal- 
culated from  the  potanh  used  on  the  banis  of  1  c.c.  normal  alkali  to 
0.4   grm.    of   cerotic  acid   or   to  0.676  grm.  of  myricin. 

English  wax  contains,  on  an  average,  14.40^  cerotic  acid  and 
88.9^  myricin.     The  organic  adulterations  of  wax  are  either  stearic 
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or  palmitic  acids,  stearin  or  palmitin,  Japan  or  carnauba  wax, 
spermaceti  paraffin,  Ac. 

Fat  acids  increase  the  neutralization  co-efficient  of  the  wax,  and 
neutral  fats  lower  it. 

One  part  of  stearic  acid  =  1.443- of  cerotic  acid,  1  part  of  a  mix- 
ture of  palmitin  and  stearin  corresponds  to  2.391  of  myricin. 

Japan  wax  contains  palmitic  acid  and  palmitin,  spermaceti,  being 
equal  in  value  to  the  best  wax,  scarcely  comes  in  question.  Car- 
nauba wax  contains  6.09  ^  cerotic  acid  and  92.08  ^  myricin.  It  is 
used  as  an  adulteration  along  with  fat.  Paraffin,  when  used  alone  as 
an  adulteration  can  be  detected  by  corresponding  loss  of  neutralizing 
power  in  the  sample.  When  other  substances  are  present  the  propor- 
tion of  pure  wax  is  calculated  after  determination  of  cerotic  acid  as 
above,  by  multiplying  the  latter  by  6.117  for  myricin.  Specific 
gravity  of  the  waxes  varies  between  .9625  and  .9675.  Paraffin  and 
fats  are  lighter,  rosin  and  fat  acids  are  heavier.  Paraffin  .9171, 
rosin  1.0865,  fat  acids  1.002.  {Ding.  Pol  X  251.170.)  {AncUt/st, 
1883,  16)  A.  A.  B. 

On  a  New  Reaction  of  Ethyl  Carbonate.    G.  Auth. 

By  boiling  ethyl  carbonate  with  alcoholic  potash  in  a  vessel  pro- 
vided with  a  reversed  condenser,  potassium  cyanate  in  considerable 
quantities  was  produced.  Judging  from  his  own  and  M.  Ilaller's 
experiences,  the  author  regards  the  reaction  as  a  general  one  for  all 
carbonic  ethers.     {Bui.  Soc.  C/iim.,  XLL,  334.)  E.  W. 

Note  on  the  Action  of  Air  on  Solutions  of  Tannin,  and 
on  the  Examination  of  Tannins.    A.  Guyard. 

Contrary  to  the  assertions  in  some  of  the  literature  of  the  sub- 
ject, solutions  of  tannin  do  not  absorb  oxygen  and  form  gallic  acid. 
The  presence  of  a  ferment  is  necessary  to  effect  the  transformation  ; 
an  alkaline  solution  of  tannin  absorbs  oxygen  rapidly.  Lead  acetate 
acidulated  with  acetic  acid  can  be  used  to  separate  tannic  from  gal- 
lic acid.  The  lead  tannate  is  completely  insoluble  in  this  reagent, 
while  the  gallate  is  soluble.  The  lead  may  be  removed  from  these 
compounds  by  sulphuric  acid,  and  the  acids  titrated  separately  with 
permanganate.     {Bui,  Soc.  Chim.y  XLL,  386.)  E.  W. 
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Qii  the  Gases  Occluded  in  Cast  Steel. 

A  review  of  recent  work  upon  this  subject,  showing  the  pres- 
ent state  of  knowledge  in  regard  to  the  relation  between  the  com- 
position of  steel  and  the  proportion  of  occluded  gas  or  the  occur- 
rence of  bubbles  in  its  mass.  The  occluded  gases  consist  largely 
of  H  and  CO.  The  questigns  of  relative  affinity  of  Mn  for  C  and 
Si  at  different  temperatures  and  the  influence  of  Mn  and  Si  upon 
upon  the  retention  of  H  in  steel  and  the  variation  of  such  influence 
with  temperature  are  discussed.  Basic  steel,  according  to  MuUer, 
contain  mainly  H  and  N,  with  little  CO.  The  addition  of  spiegel  or 
ferro  manganese  causes  a  reaction  which  produces  CO,  and  this  gas 
i&>  absorbed  by  the  steel  to  be  set  free  at  the  moment  of  solidifica- 
tion. The  discordant  views  of  Muller  and  Pourcel  in  regard  to 
the  influence  of  Si  in  promoting  the  absorption  of  H,  are  recon- 
ciled in  part  by  the  observation  of  Brustlen,  who  finds  that  Si 
and  Mn  increase  the  permeability  of  steel  for  H,  and  so  permit 
its  escape  without  the  production  of  bubbles.  (Ding,  Pol,  J, 
251.91)  A.  A.  B. 

On  the  Properties  of  Certain  Salts  of  Iron  and  Alumi- 
nnm  with  Reference  to  their  Use  in  Dyeing.   L.  Liechti  and 

W.  SUIDA. 

A  detennination  of  the  facility  with  which  these  salts  were  dis- 
sociated with  liberation  of  acid  and  deposition  of  insoluble  basic 
'Compounds  under  the  influence  of  heat,  dilution  or  the  attraction 
of  vegetable  fibres.  The  salts  used  were  sulphates,  acetates,  "  sul- 
pho-acetates  "  (obtained  by  partial  decomposition  of  a  sulphate  in 
solution  by  lead  acetate),  nitrates,  chlorides,  and  sulphocyanates 
of  aluminum  and  (ferric)  iron.  Starting  with  normal  salts  e.  g. 
Rj  3SO4,  a  series  of  basic  salts,  Rj^  2S0^  (HO)^;  R^SO^  (HO)^, 
•etc.,  were  obtained  by  action  of  alkaline  carbonates.  These  defi- 
nite salts,  in  solutions  of  known  strength,  were  then  submitted  to 
the  action  of  heat,  dilution,  etc.,  and  the  degree  of  temperature  or 
dilution  at  which  a  precipitate  appeared  was  noted,  as  well  as  the 
proportionate  increase  of  base  in  such  precipitate  under  higher 
temperatures,  etc.    Similarly,  the  solutions  were  submitted  to  the 
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action  of  textile  fibres  under  varying  conditions  of  temperature 
and  dilution,  and  the  proportionate  deposition  of  oxide  was  de- 
termined subsequently  in  the  ash  of  the  fibre.  The  bearing  of 
such  experiments  upon  the  operations  of  the  dye-house  will  be 
readily  seen. 

The  results,  in  general,  show  an  increased  tendency  to  dissocia- 
tion with  increase  of  basicity.  With  the  degree  of  basicity  con- 
stant, the  salts  of  the  same  base  with  different  acids,  or  of  the 
same  acid  with  different  bases  differ  widely  in  their  behavior  under 
like  physical  conditions.     {Ding.  Pol,  J]  251.  285.)        A.  A.  B, 

On  the  Nitrogenous  Constituents  of  Barley  and  Malt. 
C.  Lintneb. 

An  investigation  made  to  determine  the  relation  of  the  propor- 
tion of  nitrogen  to .  the  strength  of  the  diastatic  function  in  the 
above  materials.  Specimens  of  barley  were  carefully  cleansed  and 
malted,  25  grammes  of  the  ground  malt  was  digested  for  6  hours,  in 
each  case  at  common  temperatures,  and  the  diastatic  power  of  the 
filtered  solution  was  determined.  The  malt  in  all  cases  was  dried  at 
40**C.  and  the  results,  strictly  speaking,relate  only  to  malt  made  under 
these  conditions  or  to  green  malt.  Soluble  nitrogen  X  6.25  expresses 
the  diastase  very  closely.  The  mean  proportion  of  diastase  found 
in  dry  malt  was  2  per  cent.  One  part  of  diastase  converts  400  of 
starch  and  the  percentage  of  starch  in  a  given  amylaceous  substance 
multiplied  by  0.2075  gives  the  weight  of  green  malt  to  be  used. 
These  results  accord  well  with  practice.     {Ding.  Pol.  J.  251.  225)» 

A.  A.  B. 

Method  for  the  Preparation  of  Sodium  Bicarbonate.— H^ 
Gaskell  and  F.  Hubteb. 

A  patented  method  (D.  R.  P.  Kl.  75.24490)  in  which  anhydrous 
mono  carbon  ate  in  revolving  cylinders  is  submitted  to  the  simul- 
taneous action  of  steam  and  carbon  dioxide.  The  gas  and  steam 
are  mixed  previously  in  a  coke  tower  in  such  manner  that  CO* 
saturated  with  water  at  82°  C.  shall  enter  the  cylinder.  The  pro- 
portion of  steam  is  reduced  towards  the  close  of  the  operation.  The 
reaction  proceeds  rapidly  and  develops  much  heat;  at  its 
close  dry  bicarbonate  ready  for  packing  is  withdrawn  from  the  cyl- 
linder.     Dilute  CO*,  as  in  furnace  gases,  may  be  used,  the  gases 
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then  being  passed  through  a  series  of  cylinders  to  induce  complete 
absorption.    {IHng.  Pol.  J,  251.  229.)  A.A.B. 

On  the  Influence  of  the  Ammonia  Soda  Process  on  the 
Yalne  of  Hydrochloric  Acid  and  Chlorine.  M.  Schbubbb 
Kestnbb. 

Note  relating  to  M.  Weldon's  paper  on  the  ammonia  soda  pro- 
cess. (Soc.  Ch.  Ind.  1883.  434.)  Leblanc's  process  affords  both 
chlorine  and  sodium  compounds,  while  the  ammonia  process  affords 
only  the  sodium  compounds. 

The  diminution  in  yield  of  HCl  consequent  upon  the  abandon- 
ment of  the  Leblanc  process  for  the  ammonia  process  has  been,  in 
part,  at  least,  replaced  by  the  spread  of  the  manufacture  of  caustic 
soda,  in  which  HCl  is  a  by-product.  The  Weldon  regenerative 
process  affords  only  one-third  of  the  chlorine  in  hydrochloric  acid 
in  the  state  of  chlorine.  It  is  desirable  that  some  process  should 
be  discovered  by  which  all  the  chlorine  could  be  made  available  in 
the  elementary  form.  (Btd.  Soc,  Chim.y  XLI.,  383.)  E.  W. 

Notes  on  the  Soda  Industry.    M.  Scheubeb  Eestbibb. 

M.  Reidemeister  has  completed  his  researches  on  the  sodio-caloic 
compound  formed  in  crude  soda  liquors  from  the  Leblanc  process. 
Two  varieties  were  found,  viz. :  Na,  CO 3.  Ca  CO 3.  5  H^  O,  and 
2  (Najg  CO3.  Ca  CO3).  6  Hj^  O.     {Bui  Soc.  Chim.,  XLT.,  386.) 

E.  W. 

On    the    Decomposition   of    Cements    by    Water.    H. 

LeCh  ATELIER. 

Hydrated  cements  treated  with  a  large  excess  of  water,  give  up 
not  only  the  lime  present  as  hydrate,  but  also  in  time  and  after 
treatment  with  fresh  quantities  of  water,  they  surrender  nearly 
all  of  the  lime  in  combination.  Slow-setting  cements  contain 
much  calcium  hydrate;  quick-setting  cements  very  little. 

The  following  lime  compounds  were  recognized  as  existing  in 
cements;  the  figures  at  the  right  giving  the  number  of  grammes 
per  litre  of  calcium  hydrate  which  will  prevent  the  decomposition 
of  these  compounds  (surrender  of  the  lime). 
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Ca  (HO), 1.3    gme. 

FegOj.    4CaO,  12  H,0 0.6 

AlgOj.  4CaO,  12HgO 0.2 

CaO.    SiOg,  3H,0 0.06 

(JBul.  Soc.  Chim.,  ILL,  377.)  E.  W. 

On  a  Method  of  Obtaining  Benzol  from  Coal-gas.    J.  A. 

KSNDALL. 

Coal  gas  passed  over  hot  coal*or  coke  in  an  iron  retort  yields  an 
increase  of  benzol  at  the  expense  of  luminosity.  The  best  results 
were  obtained  when  the  gas  was  passed  at  the  rate  of  230  cbm.  per 
hour  through  a  bench  of  nine  retorts,  each  three  metres  long  and 
203  mm.  wide.  The  rate  at  which  benzol  was  produced  was 
measured  in  an  experimental  apparatus  by  passing  a  portion  of  the 
gas  from  the  retorts  through  a  mixture  of  one  part  strong  H  NO3, 
and  5  parts  cone.  H^SO^,  from  which  the  resulting  nitrobenzol  was 
precipitated  and  weighed.     {Ding.  Pol,  J.  251,  83.)        A.  A  B. 

Falsification  of  Tartar-emetic. 

The  possibility  of  replacing  this  salt  in  many  cases  in  the  fixation 
of  tannin  (in  dyeing)  by  zinc  sulphate  or  acetate,  has  brought  into 
the  market  so-called  "substitutes"  for  it  which  contain  33-59^  zinc 
sulphate.  The  cost  per  cent,  of  antimony  oxide  in  these  substitutes 
is  to  that  in  the  pure  salt  as  12.24  to  7.00.  {Ding,  Pol,  J,  251, 
288.)  A.  A.  B. 
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.    March  U,  1884.      * 

294,753. — Composite  oil  for  lubricating,  etc. — G.  W.  Banker. 

Brief — Improvements  on  Letters  Patent,  No.  255,096,  March  21,  1882. 
Claim. — The  herein  described  composite  oil,  composed  of  castor  oil  and 
corn  oil  in  nearly  equal  proportions. 

294,795. — Ore  roasting  furnace. — N.  M.  Langdon. 

294,796. — Gas-producing  furnace. — N.  M.  Langdon. 

294, 79S. — Process  of  an  apparatus  for  separating  raw  sugar  liquor  from 
the  scum  and  mechanical  impurities  contained  therein — S.  M.  Lillie. 

A  process  of  separating  a  liquid  from  its  mechanical  impurities,  specifically 
lighter  and  specifically  heavier  than  itself,  consisting  in  subjecting  the  im- 
pure liquid  to  the  action  of  centrifugal  force  in  a  rapidly-revolving  drum,  and 
in  drawing  of  from  the  revolving  drum  by  itself  the  liquid  separated  from 
its  mechanical  impurities  by  the  centrifugal  force. 

294,840.— Lubricating  compound.— B.  F.  Bartlett. 
Graphite,  dairy  salt,  flour  of  sulphur  and  gypsum,  mixed  together. 

294,862. — Hydrocarbon  gas  generator. — J.  Flannery.  ' 

294,922. — Cold-air-blast  centrifugal  syrup  cooler.— A.  B.  Smith. 

Conshits  of  a  cooling  pipe,  upon  the  inner  surface  of  which  the  syrup  is 
spread  by  means  of  a  revolving  distributer  and  means  for  forcing  or  con- 
ducting air  through  the  cooling  tube. 

294,940. — Process  of  extracting  oils  and  fats  from  fish. — P.  C.  Vogellus. 

Consists  in  subjecting  the  fish  to  the  action  of  plaster  of  Paris,  or  some 
similar  water-absorbing  agent,  whereby  the  water  is  removed  therefrom,  and 
then  mingling  the  fish  with  a  suitable  solvent,  whereby  the  oil  in  the  fish  is 
dissolved. 

294,978.— Treating  volatile  and  inflammable  oils  and  fluids.— S.  M. 
Eiseman. 

^n>/.— Improvements  on  Letters  Patent,  No.  282,970,  August  14,  1888,  to 
same  inventor. 

Claim  1. — As  a  new  article  of  manufacture,  a  hardened  mass,  block  or  cake 
of  gi-anulated,  thickened,  partly  solidified,  or  solidified,  volattile  and  inflam. 
mable  fluid  or  oil. 

295,118.— Substance  for  rendering  fabrics  waterproof. — L.  P.  Converse. 

Produces  a  pliable  water-proofing  compound,  unaffected  by  variations  of 
temperature,  by  boiling  linseed  oil  at  a  temperature  of  from  620**  to  700°  Fahr, 
and  combining  it  with  copal  varnish  and  a  pigment. 
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2954IB.— Qas  apparatus.»A.  O.  Granger. 

295,125.— Method  of  pulverizing,  desulphurizing  and  otherwise  treating 
metaliferouB  ores.— F.  N.  LuckenbaclL 

Subjects  them  to  a  current  of  highly  superheated,  dry  steam  or  other 
heated  vapors  or  gases,  or  currents  chaiged  with  materials  for  which  the  ele- 
ments of  such  ores  have  affinities. 

March  18, 1884. 

295,1 84.~Procefls  of  extracting  and  melting  tallow  at  a  low  temperature. — 
H.  Lisagaray  and  H.  Leplay. 

Consists  in  first  cutting  the  tallow  or  fat  fine,  and  shredding  it,  then  sub- 
jecting it  to  a  pugging  process  without  water,  and  under  the  infiuence  of 
beat  to  about  SB'-BO"*  Fahr,  then  subjecting  the  pugged  mass  to  a  churning 
operation  while  mixed  with  water  and  steam,  at  a  temperature  of  about  136° 
Fahr.  and  finally  churning  and  straining  it,  whereby  the  mixture  of  water 
and  fat  is  separated  fh>m  the  nitrogenous  substance. 

295,809.— Incrustation  preventive.— F.  Troxel. 

Claim.— A  preparation  or  compound  for  extracting  lime  from  water,  and 
removing  scale  from  boilers ;  composed  of  concentrated  lye,  rodn,  and 
alum. 

295,821.— Composition  for  refractory  pottery.— E.  F.  Zinns. 
Alumina,  silica,  magnesia,  potter's  day,  and  graphite. 

295,842. — Concentration  and  evaporation  of  sirups. — A.  P.  Boon. 
Consists  in  pumping  or  injecting  heated  air  at  high  pressure,  and  in  an  ex- 
tremely fine  state  of  division  into  the  same. 

295,508. — Vat  or  kettle  for  reducing  or  treating  animal  or  vegetable  matter 
— T.  Swanton. 

Vat  has  a  perforated  bottom  plate,  a  perforated  partition  having  an  open 
space  between  its  walls,  and  perforated  ends  set  to  leave  spaces  between  these 
ends  and  the  ends  of  the  vat  case. 

March  26th,  1884. 

^  295,525. — Compound  for  waterproofing  and   preserving  buildings.  —  B. 
de  Nise. 

Fossil  wax,  carnauba  wax,  refined  paraffine  oil,  and  carbolic  acid,  united 
by  heat. 

,     295,550.— Process  of,  and  apparatus  for,  vaporizing  hydrocarbon  oils.— H. 
F.  Hayden. 

295,576.— Chemical  car  warmer. — C.  Mitchell. 
Not  intelligible  without  the  specification. 

295,615.— Process  of  treating  fibrous  rubber  waste  for  the  recovery  of  the 
rubber  or  caoutchouc  therefrona. — A.  O.  Bourn. 
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ImproYemeDt  on  the  iDvention  in  Letters  Patent  No.  292891,  February 
5th,  1884. 

Destroys  the  cotton  fiber  contained  in  such  waste  by  subjecting  it  tlie  action 
of  nitric  or  muriatic  acid,  or  both  acids  of  sufficient  strength. 

295.633. — Removing  oleine  from  linseed  oil. — T.  H.  Gray. 

Consists  in  maintaining  the  oil  at  a  temp,  of  110  Falir.,  and  in  a  state  of 
agitation  for  about  ten  hours  a  day  for  nine  to  fourteen  days  ;  then  mixing 
therewith,  while  hot  and  in  a  state  of  agitation,  a  saline  solution,  and  finally 
drawing  off  the  saline  and  oleine  precipitate,  and  washing  the  purified  oil 
with  pure  water  until  no  further  precipitate  is  obtained. 

295,646. — Rcverberatory  ore  furnace.— G.  W.  Jones. 
For  desulphurizing,  chloridizing,  and  clilorinating.  Not  intelligible  without 
the  drawing. 

295,653. — Coloring  and  bronzing  leather. — L.  Klopfer. 
A  number  of  recipes  for  preparing  the  leather  before  applying  the  coloring 
matter  or  metal. 

295,815  and  295,816. — Process  of  extracting  metals  from  ores  or  metal- 
lurgical products. — E.  II.  Russell. 

Consists  in  subjecting  the  ore  or  product  to  the  dissolving  action  of  a 
hyposulphite  solution,  and  then  to  the  dissolving  action  of  a  solution 
containing  the  double  salt  of  cupreous  hyposulphite  and  sodium  hyposul- 
phite. 

295,822. — Apparatus  for  manufacturing  illuminating  gas. — J.  J.  Shedlock. 

Brief,^Cod\  is  distilled,  as  usual,  in  heated  retorts  and  the  gas  conducted  to 
the  hydraulic  main.  The  tar  condensed  from  such  gas  while  passing  through 
a  condenser,  is  passed  into  the  top  of  a  vertical  retort  containing  solid  carbon, 
while  superheated  steam  is  supplied  to  the  bottom  of  such  retort  and  decom- 
posed into  hydrogen  and  carbonic  oxide  in  contact  with  the  heated  carbon, 
and  the  hydrogen  combines  with  the  rich  gas  and  vapor  from  the  tar  to  form 
carbureted  hydrogen.  These  gases  are  passed  into  the  main  and  mixed  with 
the  coal  gas.  Steam  is  superheated  by  passage  through  a  coil  of  refractory 
material  located  in  the  retort  furnace. 

295,825. — Manufacture  of  parachinanisol. — Z.  H.  Skraup. 

Not  intelligible  without  the  specification. 

295,832.— Process  of,  and  apparatus  for,  manufacturing  gas. — J.  L.  Stewart. 

296,841. ^Manufacture  of  sugar. — K,  Trobach. 

Process  of  first  freeing  the  saccharine  substances  of  their  water  by  means 
of  alcohol  vapor,  and  then  extracting  the  sugar  from  such  substances  by 
means  of  rectified  alcohol. 

895,865.— Manufacture  of  paper  pulp. — D.  O.  Francke. 
Method  of  manufacturing  paper  pulp  at  a  single  operation  by  subjecting 
wood  or  analogous  vegetable  matter  in  a  divided  state  to  gentle  mechanical 
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295,11B.— Qas  apparatuB.— A.  O.  Granger. 

296,125.»Method  of  pulverizing,  desulpliurizing  and  otherwise  treating 
metaliferouB  orea.— F.  N.  Lackenbach. 

Sabjects  tliem  to  a  current  of  liiglily  super-heated,  dry  steam  or  other 
heated  vapors  or  gases,  or  currents  charged  with  materials  for  which  the  ele- 
ments of  such  ores  have  affinities. 

March  18, 1884. 

296,1 84. —Process  of  extracting  and  melting  tallow  at  a  low  temperature. — 
H.  Lisagaray  and  H.  Leplay. 

Consists  in  first  cutting  the  tallow  or  fat  fine,  and  shredding  it,  then  sub- 
jecting it  to  a  pugging  process  without  water,  and  under  the  influence  of 
heat  to  about  SB'-BO"*  Fahr,  then  subjecting  the  pugged  mass  to  a  churning 
operation  while  mixed  with  water  and  steam,  at  a  temperature  of  about  186*" 
Fahr.  and  finally  churning  and  straining  it,  whereby  the  mixture  of  water 
and  fat  is  separated  from  the  nitrogenous  substance. 

295,809.— Incrustation  preventiTc.— F.  Troxel. 

Claim. — A  preparation  or  compound  for  extracting  lime  from  water,  and 
removing  scale  from  boilers  ;  composed  of  concentrated  lye,  rosin,  and 
alum. 

295,821. — Composition  for  refractory  pottery.— E.  F.  Zinns. 
Alumina,  silica,  magnesia,  potter's  clay,  and  graphite. 

295,842. — Concentration  and  evaporation  of  sirups. — A.  P.  Boon. 
Consists  in  pumping  or  injecting  heated  air  at  high  pressure,  and  in  an  ex- 
tremely fine  state  of  division  into  the  same. 

295,508. — Vat  or  kettle  for  reducing  or  treating  animal  or  vegetable  matter 
— T.  Swanton. 

Vat  has  a  perforated  bottom  plate,  a  perforated  partition  having  an  open 
space  between  its  walls,  and  perforated  ends  set  to  leave  spaces  between  these 
ends  and  the  ends  of  the  vat  case. 

March  25(ft,  1884. 

^  295,525.— Compound  for  waterproofing  and   preserving  buildings.  —  B. 
de  Nise. 

Fossil  wax,  carnauba  wax,  refined  parafflne  oil,  and  carbolic  acid,  united 
by  heat. 

,     295,550.— Process  of,  and  apparatus  for,  vaporizing  hydrocarbon  oils. — H. 
F.  Hayden. 

295,576.— Chemical  car  warmer. — C.  Mitchell. 
Not  intelligible  without  the  specification. 

295,615.— Process  of  treating  fibrous  rubber  waste  for  the  recovery  of  the 
rubber  or  caoutchouc  therefrom.— A.  O.  Bourn. 
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Improyement  on  the  inyention  in  Letters  Patent  No.  292891,  February 
5th,  1884. 

Destroys  the  cotton  fiber  contained  in  such  waste  by  subjecting  it  the  action 
of  nitric  or  muriatic  acid,  or  both  acids  of  sufficient  strength. 

295.638.— Removing  oleine  from  linseed  oil. — T.  H.  Gray. 

Consists  in  maintaining  the  oil  at  a  temp,  of  110'  Fahr.,  and  in  a  state  of 
agitation  for  about  ten  hours  a  day  for  nine  to  fourteen  days  ;  then  mixing 
therewith,  while  hot  and  in  a  state  of  agitation,  a  saline  solution,  and  finally 
drawing  off  the  saline  and  oleine  precipitate,  and  washing  the  purified  oil 
with  pure  water  until  no  further  precipitate  is  obtained. 

295,646. — Reverberatory  ore  furnace.— G.  W.  Jones. 
For  desulphurizing,  chloridizing,  and  chlorinating.  Not  intelligible  without 
the  drawing. 

295,653. — Coloring  and  bronzing  leather. — L.  Klopfer. 
A  number  of  recipes  for  preparing  the  leather  before  applying  the  coloring 
matter  or  metal. 

295,815  and  295,816. — Process  of  extracting  metals  from  ores  or  metal- 
lurgical products. — E.  H.  Russell. 

Consists  in  subjecting  the  ore  or  product  to  the  dissolving  action  of  a 
hyposulphite  solution,  and  then  to  the  dissolving  action  of  a  .<tf>liition 
containing  the  double  salt  of  cupreous  hyposulphite  and  Hodiiim  hyposul- 
phite. 

295,822. — Apparatus  for  manufacturing  illuminating  gas. — J.  J.  Sbedlock. 

.Brt^f.— Coal  is  distilled,  as  usual,  in  heated  retorts  and  the  gas  conducted  to 
the  hydraulic  main.  The  tar  condensed  from  such  gas  while  piuss'ng  through 
a  condenser,  is  passed  into  the  top  of  a  vertical  retort  containing  solid  carbon, 
while  superheated  steam  is  supplied  to  the  bottom  of  such  retort  and  decom- 
posed into  hydrogen  and  carbonic  oxide  in  contact  with  the  heated  carbon, 
and  the  hydrogen  combines  with  the  rich  gas  and  vapor  from  the  tar  to  form 
carbureted  hydrogen.  These  gases  are  passed  into  the  main  and  mixed  with 
the  coal  gas.  Steam  is  superheated  by  passage  through  a  coil  of  refractory 
material  located  in  the  retort  furnace. 

295,825.— Manufacture  of  parachinanisol.— Z.  H.  Skraup. 

Not  intelligible  without  the  specification. 

295,882.— Process  of,  and  apparatus  for,  manufacturing  gas. —J.  L.  Stewart. 

295,841.— Manufacture  of  sugar. —E.  Trobach. 

Process  of  first  freeing  the  saccharine  substances  of  their  water  by  means 
of  alcohol  vapor,  and  then  extracting  the  sugar  from  such  substances  by 
means  of  rectified  alcohol. 

895,865.— Manufacture  of  paper  polp.— D.  O.  Francke. 
Method  of  manufacturing  paper  pulp  at  a  single  operation  by  subJectiDg 
wood  or  analogous  vegetable  matter  in  a  divided  state  to  gentle  mechanical 
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agitation  with  acid  sulphite  at  a   temperature  of  about  800**  Fahr.  and  a 
strength  of  4**  or  5**  Beaum6. 

295,870. — Antiseptic  solution.— J.  F.  Kennedy. 

Consists  of  water,  alum,  granulated  sugar,  saltpeter,  and  gum  arable. 

295,881. — Waterproofing  composition. — A.  Mink. 
Tallow,  rosin,  creosote,  rape  seed  and  ammonia. 

295,882.— Composition  for  cleaning  textile  fabrics,  wooden   and   metallic 
surfaces. — F.  8.  Monroe. 
Water,  aqua  ammonia,  white  caslile  soap,  borax  and  nitrate  of  potash. 

295,886. — Process  of  purifying  hjrphosulphite  solutions  used  in  leaching 
ores. — E.H.  Russell. 

The  process  of  restoring  the  solutions  after  they  have  been  used,  consisting 
in  introducing  into  the  solutions  sulphuric  acid  to  neutralize  the  impurities 
therein. 

295,887. — Process  of  separating  metals  from  ores  and  metallurgical  pro- 
ducts.—E.  H.  Russell. 

The  process  of  removing  precious  metals  and  lead  from  their  ores  or  metal- 
lurgical products  and  separating  them  from  each  other,  consisting  in  dissolving 
them  both  out  of  the  ore  or  product  with  a  hyposulphite  solution,  and  then 
adding  to  the  resulting  solution  a  soluble  carbonate  to  precipitate  the  lead. 

295,890.— Purifying  water.— W.  Tweedale. 

Adds  a  saturated  solution  of  lime  water  to  the  water  to  be  treated  and 
which  has  previously  been  highly  heated.  It  is  then  thouroughly  agitated 
and  allowed  more  or  less  time  to  settle  whereupon  carbonate  of  soda  is  added, 
and  the  heated  mixture  again  agitated  and  allowed  to  settle. 

O.  H.  K. 
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Megular  Meeting ^  Friday  June  6thy  1884. 

The  minutes  of  the  May  meeting  were  read  and  approved.  The 
minates  of  the  meeting  of  the  Board  of  Directors,  held  May  29tli 
were  read.    The  following  new  members  were  elected  : 

Richard  Llnke,  345  East  18th  street,  New  York  City,  proposed 
by  James  H.  Stebbins,  Jr.,  Wm.  Rupp,  A.  R.  Leeds. 

Arthur  S.  Greene,  Ann  Arbor,  Michigan,  proposed  by  A.  R. 
Prescott,  P.  Casamajor,  H.  Endemann. 

Dr.  H.  M.  Baker,  87  Ross  street,  Brooklyn,  N.  T.,  proposed  by 
P.  Casamajor,  H.  Endemann,  N.  Alsberg. 

As  an  associate  member,  Charles  A.  Heinitsh,  Lancaster,  Pa., 
proposed  by  A.  A.  Breneman,  A.  R.  Leeds,  W.  Rupp. 

Professor  A.  W.  Hof mann,  of  Berlin,  Prussia,  and  M.  M.  E.  Chev- 
reul,  of  Paris,  were  elected  honorary  members. 

The  following  papers  were  then  read  : 

Note  on  the  Examination  of  Snow  Water,  by  Elwyn  Waller. 

Discussion  by  the  Chair  and  others. 

On  Method  for  the  Assay  of  Indigo,  by  Charles  Tennant  Lee» 

Discussion  by  Mr.  Rau,  who  objected  to  this  method,  because 
indirubine  sublimes  at  a  lower  temperature  than  indigotine. 

On  an  Analysis  of  Slag  from  Ignited  Garbage,  by  C.  E.  Munsell. 

Discussion  by  Messrs.  Breneman,  Casamajor,  Endemann  and 
the  Chair. 

The  subject  of  commercial  testing  of  soda  and  acetic  acid  was 
introduced. 

After  some  discussion  it  was  moved — 

<'  That  a  committee  of  five  be  appointed  by  the  Chair  to  con- 
sider the  subject  of  unform  commercial  tests  for  soda  and  acetic 
acid,  and  report  to  the  Society  at  the  September  meeting  ;  said  com- 
mittee to  have  power  to  fill  vacancies."    Carried. 

Messrs.  Habirshaw,  Breneman,  Alsberg,  Leeds  and  Endemann 
were  appointed  on  this  committee. 

The  meeting  then  adjourned  until  Friday,  September  19th,  1884. 

C.    E.    MUNSBLL, 

Recording  Secretary. 
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ADDITIONS  TO.  THE  LIBRARY, 

DURING   MAY,    1884. 

From  the  Department  of  Agriculture,  Washington,  D.  C. : 
"  Report  for  1883." 

From  the  Bureau  of  Statistics,  Washington,  D.  C. : 
"  Internal  Commerce  of  the  United  States,  1882." 

From  the  American  Institute  of  Mining  Engineers  : 

C.  A.  Stetefeldt.:   **Russel's  Improved  Process  for  the  Lix- 
iviation  of  Silver  Ores"  (pamphlet). 

A.  V.  Abbott,  C.  E.:  "Improvements  in  Methods  for  Physical 
Tests"  (pamphlet). 

T.  Egleston,  Ph.  D. :   "  Some  Researches  on  the  Amalgamation 
of  Gold  and  Silver"  (pamphlet). 

S.  Stutz,  M.  E.:   "Improvements  in  Coal  Washing,  Elevating 
and  Conveying  Machinery"  (pamphlet). 
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A  GENERAL  METHOD  OF  TOUGHENING  GOLD  (AND 
SILVER)  IN  THE  MELTING  CRUCIBLE. 

By  Db.  Jambs  C.  Booth,  op  thb  U.  S.  Mint,  Philadblphia. 

Gold  and  silver  differ  from  other  elements,  except  those  of  the 
platinum  group  in  their  feeble  affinity  for  oxygen,  and  by  means 
of  this  property,  we  can  separate  the  noble  metals  from  others  by 
fusion  in  the  lire,  in  which  heat  removes  oxygen  from  gold  and 
silver  and  attaches  it  to  the  others.  To  this  first  class  we  may  add 
a  second,  embracing  iron,  nickel,  copper,  tin,  bismuth,  and  lead, 
whose  oxides  may  be  reduced  to  metal  by  being  heated  with  fuel, 
or  without  reduction  can  be  melted  with  fluxes  or  slag.  A  third 
class,  arsenic,  antimony  and  sulphur,  are  reduced  and  volatilized, 
or  are  fluxed  off  with  alkali  and  oxides  of  the  second  class. 

To  illustrate  the  subject  practically,  I  shall  describe  an  operation 
of  toughening  brittle  gold,which  I  recently  performed  at  the  United 
States  Mint  at  Philadelphia.  Some  brittle  gold,  having  been  acci- 
dently  melted  with  a  quantity  of  well  refined  and  tough  gold, 
was  found  to  have  rendered  the  whole  mass  very  bi-ittle,  with  a 
highly  crystalline  fracture,  and  therefore  useless  for  coinage.  I 
determined  to  avoid  loss  of  time,  and  the  greater  cost  of  refining 
by  acid,  and  to  toughen  it  wholly  by  fluxing,  lliis  was  accom- 
plished on  75,1623(^  ounces  (»>  5,154  lbs.  av.)  in  1^  days,  at  a 
trifling  cost,  and  with  scarcely  apparent  loss.  The  75,000  oz.  were 
divided  into  14  melts  of  about  5,400  oz.  each,  and  each  melt  separ- 
ately toughened.  T'hc  ingots,  easily  broken  into  pieces  by  striking 
them  on  the  edge  of  a  wooden  box,  were  put  into  the  cruci- 
ble with  soda  ash  and  anhydrous,  fused  borax,  in  the  ratio 
of  one  or  two  ounces  to  a  melt,  until  the  crucible  was  nearly  full. 
It  then  appeared  as  a  quiet  mass  of  metal  covered  with  a  rather 
viscid  slag,  disposed  to  swell  and  puff.  A  few  crystals  of  saltpetre, 
say  one  or  two  ounces,  were  then  dropped  successively  into  the 
centre  of  the  metallic  surface,  and  as  they  melted,  their  spreading 
out  over  the  whole  surface  was  aided  by  the  concentric  motion  of 
the  bottom  of  a  small  crucible.  The  moment  the  visible  oxidizing 
action  began  to  slacken,  the  melter  skimmed  off,  by  a  small,  black- 
lead  dipping  crucible,  the  fluxed  matter  as  rapidly  as  was  consistent 
with  the  care  necessary  to  avoid  taking  up  metal.  The  remainder 
in  the  melting  pot  was  the  toughened  metal. 
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There  are  several  points  worth  noting  in  the  operations  just  de- 
cribed.  1.  One  part  of  the  foreign  matter  was  sufficient  to  impart 
brittleness  to  75,000  parts  of  good  standard  gold  (st.  gold  »»  900 
gold  -+-  100  copper,  Ac).  2.  By  a  slight  oxidizing  process  the 
matter  causing  brittleness  was  collected  and  removed  at  a  trifling 
cost  in  1^  days,  without  appreciable  loss  of  gold.  3.  Still  more 
remarkable  is  the  fact  that  the  14  melts  of  gold,  in  their  brittle  state, 
proved  by  assay  to  be  of  true  standard,  900  gold  +  100  alloy  (usually 
90  copper  -f  10  silver),  after  their  brittleness  had  been  changed  to 
toughness  by  fluxing  and  skimming,  were  still  900  gold  +100 
alloy,  inappreciably  altered.  So  delicately  executed  is  the  act  of 
toughening,  that  although  10  per  cent,  of  the  metal  is  easily  ox- 
idized copper,  yet  the  ratio  of  copper  after  fluxing  is  the  same.  4. 
Another  point  worthy  of  remark  is  that  the  toughening  proceeds 
from  the  top  downward,  to  the  depth  of  9  to  12  inches  of  its  own 
accord,  although  it  is  stirred  towards  the  close  of  the  operation 
to  render  the  melt  uniform  throughout. 

I  do  not  wish  the  inference  to  be  drawn  that  every  case  of 
toughening  brittle  gold  is  as  successful  or  simple  as  the  above. 
When  the  metal  contains  a  larger  proportion  of  foreign  matter, 
the  operation  of  fluxing,  nitring  and  skimming  may  have  to  be  re- 
peated, perhaps  more  than  once.  While  the  crucible  is  on  the  fire, 
the  perfection  of  the  toughening  may  be  readily  ascertained  in  2  or 
3  minutes  by  casting  a  thin  strp,  ^  —  |  inch  thick,  and  doubling 
it  under  the  hammer  or  rolling  it,  the  cracking  of  the  strip  in  this 
case,  if  any,  or  its  snapping  asunder,  informing  the  experienced 
eye  of  the  degree  of  completeness  in  the  toughening  operation. 

When  the  bullion  appears  to  be  baser — to  contain  a  larger  amount 
of  foreign  matter  than  in  the  example  specially  quoted  in  this 
paper,  and  experience  can  often  make  an  approximate  guess  at  the 
degree  of  baseness  as  well  as  at  the  nature  of  the  elements  causing 
it,  then  the  only  change  made  in  the  toughening  consists  in 
using  a  larger  amount  of  soda  and  borax,  and  a  still  larger  propor- 
tion of  nitre.  Two  points  are  to  be  noted  in  the  use  of  a  large 
amount  of  this  more  oxidizing  flux:  1.  That  some  of  the  graphite 
of  the  crucible  at  the  level  of  the  liquid  is  cut  away,  injuring  the 
cmucible  and  weakening  the  oxidizing  power  of  the  nitre.  2.  That 
since  the  larger  bulk  of  fluxing  matter  increases,  the  time  of  skim- 
ming, some  of  the  oxidized  foreign  matter,  in  the  presence  of  a 
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large  amount  of  metal,  and  surrounded  by  graphite,  tends  to  revert 
to  the  metallic  state. 

To  obviate  these  difficulties  or  objectionable  features,  after  going 
through  the  stronger  oxidizing  process,  as  above  described,  the  ox- 
idation is  suddenly  fixed  by  the  rapid  addition  to  the  floating  slag 
of  sand  lime  or  bone  ash,  which  is  stirred  with  the  slag  and 
thickens  or  stiffens  it,  so  as  to  allow  more  deliberate  skimming  of 
the  whole  mass  without  fear  of  reoxidization.  I  have  tried  the 
three  thickeners  above  named,  which  seem  to  act  rather  mechani- 
cally than  chemically,  and,  of  the  three,  prefer  sand.  Where  thick- 
eners are  employed  on  standard  gold,  there  is  greater  liability  to  an 
increase  in  fineness  of  the  standard  by  the  removal  of  oxide  of 
copper,  together  with  the  oxidized  embrittler,  so  that  brittle  gold 
of  900  after  toughening  may  be  900.6  or  even  901. 

The  toughening  of  the  above  76,000  oz.  effected  in  14  meltings  (14 
crucibles  full)  of  over  6,000  oz.  each  in  standard  gold,  resulted  in 
less  than  a  crucible  full  of  skimmings.  The  skimmings  are  worked 
down  to  metal  and  poor  slag  as  follows.  They  are  quietly  melted 
and  cooled  slowly,  so  as  to  form  a  king  of  metal  at  the  bottom  of 
the  crucible,  and  a  glassy  or  cindery  slag  above.  The  last  is  ground 
and  separated  by  sifting  and  washing  into  metallic  grains  and  poor 
cinder.  The  grain  and  king  are  again  fluxed  and  treated  as  before, 
either  by  themselves,  or  as  usual  with  other  light  residues.  Thus, 
the  impurities  of  gold  (and  silver)  i^re  successively  worked  out,  by 
concentrating  them  in  a  small  bulk  and  weight  of  metal,  and  puri- 
fying it  with  a  greater  diminished  risk  of  loss  of  gold  than  if  we 
attempted  to  purify  a  large  mass  at  one  operation.  In  the  case 
detailed  in  this  paper,  the  impurities  were  concentrated  by  a  single 
operation  of  purifying  in  a  king  of  about  (8)  eight  oz.  From  the 
purification  of  this  king,  we  have  ground  for  asserting  that  the 
impurity  causing  brittleness  in  the  whole  76,000  oz.  was  a  small 
fraction  of  an  ounce,  probably  ^^^^nnr  ^^  ^^^s,  of  the  original  weight. 

As  a  concluding  note  to  this  paper,  I  must  state  that  a  great  deal 
of  skill  is  required  to  avoid  loss  of  gold  in  executing  the  process 
herein  detailed;  that  the  melter  must  have  unusual  powers  of  ob- 
servation and  long  practice  to  acquire  the  necessary-  skill,  and 
I  deem  it  but  justice  to  state  that  Mr.  F.  C.  Garrigues,  my  fore- 
man, especially  in  the  melting  department  of  the  Mint,  possessess 
the  requisite  skill  and  practice,  and  that  he  performed  the  opera- 
tions above  described. 
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METHOD  FOR  THE  ASSAY  OF  INDIGO. 
By  Chablbs  Tennant  Lee. 

The  determination  of  indigo  blue,  orindigotin,  in  indigo,  presents 
varions  difficulties.  The  processes  in  use  are  long,  and  subject  to 
considerable  error.  The  methods  which  depend  upon  the  reduc- 
tion and  subsequent  measured  oxidation  of  indigo,  require  the  elim- 
ination, preyiously,  of  all  other  reducible  bodies,  to  iusure  ac- 
curacy— an  operation  both  long  and  tedious.  The  method  by 
formation  of  sulpindigotine  and  its  estimation  by  a  standardized 
permanganate  solution,  always  gives  too  high  results  by  reason  of 
the  presence  of  other  oxidisable  bodies. 

For  several  years  the  author  has  used  a  method  by  sublimation, 
which  has  been  uniformly  satisfactory.  Indigo  blue  sublimes  read- 
ily and,  by  a  careful  regulation  of  temperature,  can  be  separated 
from  the  other  components  of  indigo,  indigo  brown,  indigo  red, 
mucilaginous  matter,  etc. 

The  operation  is  best  effected  in  a  shallow  platinum  tray.  Those 
in  use  are  7  cm.  long,  2  cm.  wide,  3-4  mm.  deep.  Into  such  a  tray  is 
weighed  about  0.25  grms.  of  finely  powdered  indigo  which  has 
been  dried  at  100°  C.  The  weighing  should  be  rapid  to  avoid 
absorption  of  moisture,  and  it  is  best  not  to  exceed  this  amount 
greatly  for  a  tray  of  the  size  noted,  in  order  that  the  layer  of  indi- 
go may  be  thin. 

Spread  the  weighed  powder  evenly  over  the  tray  by  tapping  it 
with  the  finger;  this  can  be  done  easily  if  the  bottom  of  the  tray 
is  quite  flat,  with  no  rounding  towards  the  sides.  Sublime  on  an 
iron  plate,  at  first  raising  the  heat  gradually  to  avoid  burning. 

When  the  surface  of  the  indigo  is  covered  over  with  a  shining 
layer  of  crystals,  turn  down  upon  the  plate  a  piece  of  Russia  iron 
bent  into  the  form  of  a  flat  arch,  the  highest  point  of  which  is  about 
1  cm.  above  the  plate,  and  a  little  longer  than  the  tray.  Lower 
the  heat  at  the  same  time  that  the  arch  is  put  on,  as  the  temperature 
rises  rapidly. 

The  purple  vapors  of  indigotin  are  now  given  off,  a  portion  con- 
densing upon  the  under  sides  of  the  arch.  Raise  the  heat  slowly, 
and  enough  to  maintain  a  constant  sublimation  of  indigotin.  By 
raising  the  arch  the  progress  of  the  work  is  seen.  For  a  50^^  in- 
digo the  time  required  is  30-40  minutes ;  but  soft,  Java  indigo 
must   be  sublimed  with    more   caution,    and    Kometimes    require 
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two  hours.  The  last  crystals  of  indigotin  are  easily  seen  upon  the 
the  dark  colored  surface  of  the  residue.  When  all  have  disap- 
peared, remove  the  tray,  cool  in  a  dessicator,  and  weigh.  The  loss 
in  weight  is  indigotin.  Observe  that  the  heat  be  no  greater  than  is 
required  to  sublime  the  indigo  blue  ;  and  that  no  yellowish  vapors 
appear,  which  would  indicate  the  destruction  of  the  residue,  leav- 
ing only  ash. 

If  the  bottom  of  the  tray  is  flat  and  everywhere  touches  the  plate, 
the  sublimation  goes  on  regularly,  except  in  case  of  very  rich  in- 
digos, already  mentioned,  when  care  must  be  exercised  to  prevent 
burning. 

Results  by  this  method  are  constant  within  ^  of  1  per  cent.,*  but 
the  author  has  frequently  made  re-determinations  with  variations 
of  only  half  that  error. 

A  little  practice  enables  one  to  leave  the  sublimation  with  only 
occasional  attention,  and  three  or  four  determinations  may  be  car- 
ried on  at  once  under  the  same  arched  cover. 

For  commercial  and  industrial  purposes  this  method  appears  to 
have  decided  advantages.  Its  rapidity  is  in  great  contrast  to  the 
other  methods  which  admit  of  perhaps  two  determinations  in  a  day, 
while  in  point  of  accuracy  it  is  not  wanting. 

Laboratory  45  Kilby  St., 
Boston,  6th  May,  1884. 
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NOTE  ON  EXAMINATION  OF  SNOW  WATIJR. 

By  E.  Waller,  Ph.  D. 

During  the  first  snow-storm  of  the  past  winter  (December  19th, 
1088)  some  of  the  fresh  fallen  snow  was  collected  and  submitted 
to  examination.  As  the  results  may  be  of  some  interest  to  the 
members  of  the  Society  I  beg  to  submit  them. 

The  sample  was  collected  in  the  yard  at  Columbia  College  after 
it  had  been  snowing  for  some  three  or  four  hours,  and  snow  was 
still  falling.  The  ground  was  then  covered  to  the  depth  of  about 
four  inches. 

The  snow  was  taken  up  without  touching  it  with  the  bands,  and 
placed  in  a  large  stoppered  bottle,  which  was  then  closed  and 
placed  on  the  shelf  in  the  laboratory  until  the  snow  had  melted. 
It  may  be  here  noted  that  the  surface  beneath  the  spot  from  which 
it  was  taken  was  a  graveled  walk.  The  examination  of  the 
water  was  conducted  after  the  larger  particles  of  sand,  coal  from 
the  engines  on  4th  ave.  <fec.  had  settled  out.  The  water  was 
slightly  turbid.     The  results  were  (in  parts  per  100,000.) 

Chlorine trace  Free   Ammonia .0.0396 

Phosphates none  Albuminoid    Ammonia  _  _  0. 03 1 8 

Nitrates none  Hardness 0.91 

Nitrogen  in  Nitrates 0. 0494  Total  Solids • 6.3 

The  sediment  from  the  water  was  collected.  While  it  was 
settling  a  slimy  fungoid  growth  collected  at  the  bot- 
tom of  the  vessel  which  caused  the  sediment  to  ad- 
here somewhat  to  the  glass.  To  remove  this  the  mate- 
rial was  gently  ignited  and  afterward  examined  under  the 
microscope.  The  object  aimed  at  was  the  identification  if  pos- 
sible, of  particles  supposed  to  have  come  from  the  Java  volcano, 
Krakatoa,  which  have  been  asserted  to  exist  in  the  snpw,  &c., 
which  fell  in  the  early  part  of  the  winter.  A  specimen  of  the 
volcanic  ash  known  to  have  come  from  that  volcano  was  also 
examined  under  the  microscope  at  the  same  time.  A  ^  objec- 
tive (Beck)  was  used.  To  my  eye  the  only  forms  common  to 
both  the  specimens  were  small,  vitreous  particles  looking  like 
broken  up  microscope  covers. 

I  am,  however,  not  familiar  with  the  characters  of  volcanic  ashes 
under  the  microscope,  and  may  have  missed  what  should  be 
looked  upon  as  characteristic.  Judging  from  what  was  observed, 
it  seems  doubtful  whether  it  could  be  safely  asserted  that  the 
snow  contained  any  particle^  which  originally  came  from  the  vol- 
cano. 
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AN  ANALYSIS  OF  SLAG  FROM  IGNITED  GARBAGE. 

By  Chables  E.  Munsell,  Ph.  D. 

The  sample  analyzed  was  prepared,  under  the  direction  of  Dr. 
C.  F.  Chandler,  by  roasting  and  then  igniting  street  sweepings  and 
garbage,  until  all  carbonaceous  matter  had  disappeared.  The  ana- 
lysis was  made  according  to  the  methods  of  the  late  F.  A.  Cairns. 

The  results  were  as  follows : 

Silica 60.65 

Alumina 12.88 

Ferrous  Oxide 3.13 

Lime 14.21 

Magnesia 1.93 

Sulphuric  Acid  (SO3) 1.24 

Phosphoric  Acid  (PsO^)   77 

Po tassa  _ 1.79 

Soda 2.86 

Carbon  Dioxide  and  loss --  1.04 


100.00 

The  large  percentage  of  silica  is  due  to  the  wear  of  the  street 
pavements  and  the  alumina  and  lime  to  coal  ashes  ;  probably  some 
of  the  alkalies  were  volatilized. 

The  analysis,  as  a  whole,  shows  that  the  product  could  not  be 
economically  utilized  as  a  fertilizer,  as  steam-packing,  or  for 
making  cement. 
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ABSTRACTS. 


GENERAL  AND  INOKGANIC  CHEUISTRT. 

On  the  Sulphides  of  Phosphorus.    E.  Deryin. 

A  mixture  of  sulphur  with  PfS,  dissolved  in  carbon  disulphide, 
when  exposed  to  light,  afforded  PS^  or  the  PjSj  ^  of  Rame.  The 
same  mixture  heated  in  sealed  tubes  to  180°,  yielded  P4S1,— P^S,, 
2  PS^.  The  effect  of  heat  upon  mixtures  of  P^Sj  with  PS  3  or  PS^^ 
afforded  PS^,  or,  when  the  P^Sj  was  in  great  excess,  l^^S^  j.  At- 
tempts to  prepare  PS3  by  fusion  were  unsuccessful,  and  the  author 
expressed  doubts  as  to  its  existence  as  a  definite  compound.  {Bid. 
Soc.  Chim.,  41,  433.)  E.  W. 

On  the  Sulphites  and  Bisulphites  of  Soda.    R.  db  Fob- 

CRAND. 

The  results  of  thermo-chemical  investigations  on  the  pure  crys- 
talized  sulphite  (with  7aq.),  and  bisulphite  or  metasulphite 
Na^SjOj   (anhydrous).     {Bui  Soc.  Chim.,  41,  436.)         E.  W. 

Qn  Glj^oxal  Bisulphite  of  Soda.    R.  de  Forcrand. 

Thermochemical  examination  of  the  compound  which  contains 
two  molecules  of  the  bisulphite  to  one  of  glyoxal.  {BuL  Soc, 
C/«w.,  41,441.)  E.  W. 

The  Heat  of  Hydration  of  Salts.— S.  IT.  Pickering. 

The  heat  of  hydration  of  an  anhydrous  salt  has  been  taken  here- 
tofore as  the  difference  between  the  heat  of  solution  of  the  an- 
hydrous salt  and  that  of  the  hydrated  salt.  This  difference  in- 
cludes both  the  heat  of  combination  of  the  anhydrous  salt  with 
water  and  the  heat  set  free  on  solidification  of  this  water,  since 
Persoz  has  shown  that  the  water  in  hydrated  salts   is  in   the   solid 

state.     ( Chem.  Mies,  49,  216.) 

A.  A.  B. 

Note  on  the  non-existence  of  Ammonium  Hydrate.    D. 

TOMMASI. 

NH^  OH,  if  it  exists,  must  be  very  unstable. 

The  calculation  of  the  heat  of  combination  of  the  hydrate  does 
not  correspond  with  the  amount  found  by  actual  experiment,  as  is 
the  case  with  other  alkaline  and  alkaline  earth  hydrates.  The  au- 
thor consequently  concludes  that  it  does  not  exist.  {BuL  Soc, 
CAtm.,  41,444.)  E.  W. 
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On  the  quantities  of  heat  disengaged  by  the  compression 
of  solid  bodies.    W.  Spring. 

A  criticism  of  the  remark  of  M.  JaDnettaz,  that  the  compression 
of  solids  generates  considerable  heat,  and  consequently  that  the 
formation  of  chemical  compounds  by  pressure,  is  attributed  rather 
to  the  heat  developed  than  to  the  pressure  itself.  The  author  de- 
scribes several  experiments  to  show  that  this  proposition  is  un- 
tenable.    {Bui.  Soc.  Chim.y  41,  488.)  K.  W. 

On  the  quantities  of  Sulphides  found  by  successive 
compressions  of  their  elements.    W.  Spring. 

The  results  of  successive  compressions  of  mixtures  of  sulphur 
with  silver,  lead  and  copper  are  here  given.  The  conclusion  is  that 
pressure  determines  the  combination  of  solid  substances  with  one 
another  under  certain  conditions,  the  quantity  of  compound  pro- 
duced depends  both  on  the  size  of  the  surfaces  in  contact  and  the 
duration  of  this  contact.     {BtU.  Soc.  Chim,^  41,  p.  492.)     E.  W. 
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ORGANIC  CHE1IISTR7. 


On  the  probable  number  of  homologous  and  isomeric 
Bosanilines.    MM.  Bosenstbihl  and  Gerber. 

The  aathors  refer  to  the  researches  of  Hofmann,  E.  and  O.  Fis- 
cher, Coupier,  and  to  their  own,  which  indicate  that  in  the  prepa- 
ration of  rosanilines,  paratoluidene  may  be  replaced  by  different 
homologues,  and  the  aniline  by  certain  amido-methylbenzenes.  A 
discussion  of  the  necessary  constitution  of  the  compounds  from 
which  the  rosanilines  can  be  prepared  is  given.  {Bui,  Soc.  Chim., 
41,  418.)  E.  W. 

On  the  Synthesis  of  the  diphenyl  Ethane  derived  from 
Elhylidene  Chloride.    R.  D.  Silya. 

A  claim  of  priority  as  against  MM.  Angelbis  and  AnchUtz 
(Berichte,  1884,  165).  The  author  notes  that  ethylbenzene  has 
never  been  found  by  him  in  preparing  symmetrical  dibenzyl  or 
diphenyl  ethane,  but  in  preparing  dissymmetrical  diphenyl  propanes, 
considerable  quantities  of  a  cumene,  C3H,,CgH5  were  obtained. 
{Bui  Soc.  Chim.,  41,  448.)  E.  W. 

Action  of  Isobutylchloride  on  Benzene  in  presence  of 
Aluminium  Chloride.    E.  Gossin. 

The  reaction  in  the  cold  afforded  butyl  benzene,  C ,  ^N  ^  ^  (=C^H9 
— CjHg)  boiling  at  166-167' ;  vapor  density  4.72  (Meyers'  method); 
specific,  gravity  0.8796.  A  small  amount  of  a  liquid  boiling  at 
lo2-165°,  and  having  the  same  percentage  composition  (Cj^H^^) 
was  also  formed.     {Bui.  Soc.  Chim.^  41,  446.)  E.  W. 

On  Anthemene — Researches  on  Roman  (/hamomile.    L. 

Naudin. 

After  extracting  chamomile  flowers  completely  with  petroleum 
ether  (by  the  use  of  cold  and  vacuum),  about  nine-tenths  of  the 
solvent  were  distilled  off.  The  residue,  by  long  standing,  depos- 
ited a  crop  of  crystals  which,  when  examined  with  the  microscope, 
were  found  to  consist  of  two  different  compounds.  By  dissolving 
them  in  twenty  times  their  weight  of  boiling  alcohol,  filtering  boil- 
ing hot,  and  allowing  to  cool,  but  one  of  the  compounds  separated 
in  fine  needles.  By  concentrating  the  solution,  crystals  of  the 
second   body   were  obtained.     The   substances  were  purified   by 
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fractional  crystalization  ;  the  one  least  soluble  in  alcohol  fused  at 
63-64°,  the  other  at  188-189°.  The  first  was  more  especially  ex- 
amined. It  is  white,  without  taste  or  odor,  boils  at  440°  witiiout 
apparent  decomposition.  Density  at  15°,  0.942.  Insoluble  in  wa- 
ter, soluble  in  ether,  petroleum,  etc.  Fairly  soluble  in  boiling 
absolute  alcohol,  very  slightly  so  in  cold.  The  elementary  analy- 
sis presented  a  curious  anomaly,  essentially  confirmed  by  a  check 
analysis  made  at  the  author's  request  by  M.  Schutzenberger. 

Narodin  (mean  of  several).  Schutzenberger. 

C 83.80  84.30 

H 14.40  14.17 

Loss 1.80  1.63 

No  oxygen  appeared  to  be  present.  Vapor  density  referred  to 
hydrogen,  observed  127;  theory  for  CjgHjj,  131.  The  author 
proposes  to  call  it  /?-octadecene,  or  anth^m^ne,  the  analysis,  ex- 
cluding the  incomprehensible  loss,  indicating  the  above  formula. 
(Bid.  Soc.  Chem,y  41,  483.)  E.  W. 


{ 
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ANALYTICAL  CHEMISTRY. 

On  the  Determination  of  Phosphorns  in  Iron  and  Iron 
Ores. — A.  Zamm. 

Dissolve  the  iron  in  H  NO3  (1.20)  using  12c.c.  pergrm.  of  iron, 
boil  briskly  to  dryness  and  heat  for  1  hour  at  200°  C.  Then  add 
6c.c.  of  HCl  (1.12)  per  grm.  of  iron,  boil  to  dryness,  add  HC1> 
boil  again  to  near  dryness,  and  finally,  add  1-2  volumes  of  water 
and  filter  off  silica.  Strong  heating  after  action  of  HNO3  ensures 
complete  precipitation  by  molybdate. 

Add  an  equal  volume  of  the  molybdate,  prepared  according  to 
Eggertz'  directions,  to  the  solution  of  iron,  which  should  not  ex- 
ceed 20c.c.  per  grm.  of  iron.  If  the  proportion  of  phosphorus  is 
up  to  several  tenths  of  one  per  cent,  add  (an  excess  of  molybdate, 
equal  to  2c.c.  for  each  .001  grm.  of  P.  Heat  for  1  hour  at  40°, 
remove  the  liquid  with  a  syphon  having  a  lateral  opening  near  the 
closed  end  of  the  shorter  limb  (to  prevent  disturbance  of  the  pre- 
cipitate) wash  on  a  very  small  filter  with  1  ^  solution  of  H  NO  3 
(1.20)  dry  and  weigh.  The  yellow  precipitate  contains  1.64j^  of 
P.  The  filter  should  have  been  previously  dried  at  120°  and 
weighed  or  when  great  accuracy  is  not  desired,  5  per  cent,  of  the 
weight  of  the  undried  filter  may  be  deducted  for  moisture.  In 
absence  of  arsenic  the  precipitation  may  be  completed  in  1  hour  at 
50"".     ( Chem,  New8y  49,  208.) 

A.  A.  B. 

New  method  of  determining  Carbon  in  Cast  Iron.  M. 
Zaboudsky. 

The  finely  pulverized  metal  is  mixed  with  a  dry  mixture  of  copper 
and  sodium  chlorides  (prepared  by  evaporating  to  dryness  a  solu- 
tion of  copper  sulphate  with  sodium  chloride).  About  14  grams, 
of  the  mixture,  containing  4.8  grams.  CuCl,,  is  taken  for  each 
gramme  of  iron.  After  thorough  mixing  (dry)  in  a  mortar,  water 
sufficient  to  form  a  paste  is  added,  and  the  mass  is  triturated  for 
about  half  an  hour.  The  mass  is  then  transferred  to  a  beaker, 
the  mortar  rinsed  into  the  beaker  with  ferric  chloride  solution 
(1  to  4),  and  200  c.c.  of  the  latter  added.  After  gentle  heat- 
ing, hydrochloric  acid  is  added.  If  properly  managed  at  this 
point,  only  the  carbonaceous  material  should  remain  undissolved; 
this  should  be  filtered   through  asbestos,    dried  at  125^  to  130° 
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and  weighed.  The  residue  is  not  pure  carbon,  as  has  been  usually 
supposed,  but  contains  hydrogen  and  oxygen  in  combination  with 
it.  The  amount  obtained  must  be  multiplied  by  one  of  the  follow- 
ing factors  to  obtain  the  actual  amount  of  carbon  present : 

Factor. 

From  Spiegel,  not  manganif erous 0. 720 

Ferromanganese 0,700 

Spiegel,  manganiferous 0.685 

White  piff ) 

Pure  gray  pig J 

Very  pure  gray  pig  with  a  little  combined  C 0.665 

Cast  steel  of  guns  and  muskets  containing  about  0.5^  C.  0.660 

Hard  steel 0.675 

Iron 0.C90 

The  author  finds  the  results  more  satisfactory  than  by  the  Eggertz 
iodine  method.     {Bui,  Soc,  Chim,,  41,  428.)  E.  W. 

The  estimation  of  Salpliurous  Acid  in  its  compounds. 

W.  B.  Giles  and  A.  Shbareb. 

The  authors  incidentally  note  that  crystallized  sodium  sulphite 
invariably  contains  7HgO,  the  lOH^O  crystals  having  never  been 
noticed  by  them.  Fresenius'  method  of  analysis,  with  iodine  solu- 
tion, was  found  to  give  results^which  were  constant  but  invariably 
low.  The  difficulty  in  obtaining  and  keeping  water  free  from  dis- 
solved air,  also  proved  to  be  a  strong  objection  to  the  process.  The 
method  which  they  propose  consists  in  pouring  upon  the  material 
(after  weighing  out),  at  once,  toithout  dissolving^  an  excess  of  ^^ 
normal  iodine  solution,  effecting  solution  in  this,  and  titrating  back 
with  thiosulphate  and  starch.  In  the  case  of  fluids  they  may  be 
sealed  up  in  thin  glass  bulbs,  which  may  be  broken  under  the  iodine 
solution.  After  a  preliminary  approximate  test,  a  second  is  made, 
using  only  a  slight  excess  of  the  n/^^^  I  solution.  Attention  is  called 
to  the  siphons  of  liquid  SOj,  furnished  for  laboratory  use  by  a 
manufacturer  in  England.     {Jour.  Soc,  Chem,  Ind.y  3,  197). 

E.  W. 

Determination  of  Phosphoric  Acid  in  Arable  Soils.— By 
G.  Leghatieb. 

In  two  communications  presented   by  M.  de   Gasparin,  one  in 
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1883,  and  another  in  January,  1884,  (this  journal,  vol.  VI.,  p. 
137),  the  following  process  is  given  for  the  determination  of 
phosphoric  acid  in  arable  soils. 

The  specimen  of  soil  is  treated  by  <iqua  regia^  and  the  soluble 
portion  obtained  is  precipitated  by  ammonia.  The  .precipitate  is 
collected,  dried,  strongly  heated,  pulverized  and  treated  with  cold 
nitric  acid  of  -^  strength.  Phosphoric  acid  is  dissolved  and  ferric 
oxide  remains.  The  former  is  precipitated  with  ammonium  mo- 
lybdate. 

The  author  has  had  to  determine  phosphoric  acid  in  soils.  The 
solutions  of  which  in  aqua  regia  contain  variable  quantities  of 
lime,  magnesia,  potassa,  soda  ferric  oxide,  alumina,  phosphoric 
acid  and  silica.  Generally  the  quantities  of  lime  and  magnesia  are 
very  small.  In  these  solutions,  the  successive  addition  of  small 
quantities  of  ammonia,  separate  phosphoric  acid  as  ferric  and 
aluminic  phosphates,  while  the  liquid  is  still  acid,  and  before  calcic 
phosphate  separates.  The  ferric  and  aluminic  phosphates  are  not 
entirely  soluble  in  nitric  acid  of  -j^^  strength. 

The  following  experiments  were  made  with  acid  solutions  con- 
taining .041  grm.  of  phosphoric  acid  and  varying  proportions  of 
ferric  oxide. 

Ferric  oxide,  mixed  with    .041  Phosphoric  acid  dissolved 
grm.  phosphoric  acid.  in  weak  nitric  acid, 

grm.  grm. 

0.8  0.038 

2.0  0.023 

4.0  0.021 

If  the  quantity  of  phosphoric  acid  is  doubled,  the  quantity 
dissolved  is  only  f  to  f  of  the  quantity  present.  Nitric  acid  of 
^  strength  was  used.  The  remainder  of  the  phosphoric  acid 
was  found  in  the  calcined  precipitate,  showing  that  precipitation 
was  complete,  but  solution  defective.  Similar  results  were  ob-  • 
tained  with  alumina. 

The  author  precipitates  ferric  oxide  and  phosphoric  acid  with 
milk  of  pure  lime,  so  to  have  an  excess  of  lime  in  the  precipi- 
ate.  This  precipitate  was  strongly  heated,  reduced  to  a  fine 
powder  and  digested  at  60°  C.  in  nitric  acid  (acid  2  c.c,  water 
200  c.c.)  Phosphoric  acid  is  then  entirely  dissolved,  even  when 
mixed  with  80  times   its    weight   of   ferric    oxide.     If    digestion 
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takes  place  in  the  cold,  with  an  acid  solution  of  ^,    only  0.036 
grm.  is  dissolved  out  of  0.041  grm.  of  phosphoric  acid. 

A  certain  quantity  of  ferric  oxide  is  dissolved,  but  phosphoric 
acid  may  be  separated  by  molybdic  acid  even  in  presence  of  a 
largo  quantity  of  ferric  oxide. — {Comptea  Rend.  98,  817.) 

P.  C. 

On  the  Examination  of  Tanning  Extracts.    F.  Simand. 

The  author  prefers  the  improved  Lowenthal  Method  (D.  Pol.  J. 
246^  41,  133)  for  technical  determinations,  but  calls  attention  to 
the  fact  that  hot  water  dissolves  more  tannin  from  these  extracts 
than  cold  water,  and  insists  on  the  necessity  of  specifying  whether 
hot  or  cold  water  has  been  used,  when  results  of  an  analysis  are 
given.  The  results  obtained  with  hot  and  cold  water  extracts  of 
quebracho,  oak,  beech  and  chestnut  wood,  and  with  valonea,  oak 
bark  and  sumac  respectively,  exhibit  differences  varying  from  2.46 
in  oak  wood,  to  19.66  in  sumac,  per  100  of  tannin.  (D,  Pol,  J., 
261,472.)  A.  A.  B. 
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On  the  Oxidation  of  Gellnlose  witli  special  reference  to 
the  chemistry  of  Bleaching  and  Dyeing.  C.  F.  Cross  and 
£.  J.  Bbyan. 

A  review  of  results  obtained  by  the  author  as  well  as  by  G. 
Witz  (Bull.  Soo.  Ind.  Rouen[10]  6,  416  and  [11]  2,  169),  (Drug. 
Pol.  Joum.,  250,  271),  regarding  tlie  oxidation  products  of  cellu- 
lose. Witz  found  that  solution  of  bleaching  powder  and  COg  had 
no  apparent  action  upon  cotton  goods  below  60"^,  but  above  that 
temperature  the  action  was  marked,  the  effects  increasing  with  the 
temperature,  until  at  100°  the  cotton  was  resolved  into  a  powder. 
Light  assisted  the  action.  The  compound  formed,  which  he  called 
oxy cellulose,  contained  about  1  per  cent,  more  oxygen  than  cellu- 
lose. This  compound  has  a  strong  affinity  for  certain  coloring 
matters,  principally  those  of  a  basic  character.  Methylamine  blue 
dyes  it  readily,  and  was  used  as  a  test  for  its  presence.  For 
diphenylamine  blue  it  has  no  affinity.  The  tests  are  best  made  in 
a  1,2000  cold  solution  of  the  former,  in  which  the  cotton  is  soaked 
for  20  minutes.  If  the  cloth  has  been  bleached  the  chlorine  must 
be  removed  by  a  series  of  washings  with  diluted  reagents,  nitric 
acid,  bisulphite  of  soda,  hydrocliloric  acid,  ifec,  the  mode  of  using 
which  is  specified.  The  researches  of  M.  Witz  furnish  a  guide  to 
bleachers  to  the  best  method  of  managing  their  goods  so  as  to 
bleach,  and  at  the  same  time  avoid  injuring  the  fibre.  The  oxy- 
cellulose,  which  can  be  produced  at  will,  has  a  strong  affinity  for 
vanadium  compounds,  so  great  indeed  that  it  will  abstract  the  vana- 
dium from  a  solution  containing  a  million  millionth  part 
(1,000,000,000,000). 

Patterns  in  oxycellulose  can  be  made  on  the  clotli,  L  e,,  the  oxy- 
cellulose  can  be  used  as  a  mordant  for  many  dyes.  Caustic  alkalies 
prevent  the  formation  of  this  compound.  Many  hitherto  unex- 
plained phenomena  in  bleaching  and  dyeing  have  been  made  clear 
by  the  discovery  of  this  compound.  The  jute  cellulose,  isolated 
and  examined  by  the  authors,  seems  to  be  identical  w  ith  oxycellu- 
lose. Another  oxydation  product  of  cellulose  recently  obtained  by 
use  of  an  alkaline  solution  of  potassium  permanganate,  is  also 
briefly  mentioned.  It  seems  to  be  C^^  Hjg  O^g,  and  closely  resem- 
bles Fremy's  metapectic  acid.     {Jour.  Soc.  Chem.  Ind,  3   206). 

E.  W. 
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Injury  done  to  yegetation  by  Gases  arising  from  certain 
manufacturing  processes.    S.  Hamburger. 

A  table  of  the  results  of  a  series  of  examinations  of  leaves  from 
different  plants,  most  of  which  grew  in  the  neighborhood  of  manu- 
factories at  St.  Helens.  From  the  amounts  of  ash  of  SO,  and  of 
CI  determined,  no  positive  inferences  could  be  drawn.  Testing 
the  aqueous  extract  of  the  plant  with  litmus  paper,  appeared  also  to 
be  of  no  service.  The  SOg  in  gases  from  the  combustion  of  coal, 
appeared  really  to  be  the  principal  cause  of  injury  to  vegetation. 
Angus  Smith  found  in  the  air  of  London  730  grains  SO,  per  million 
cabic  feet  and  1098  grains  in  that  of  Manchester.  The  author 
found  1260  grains  in  the  air  of  St.  Helens.  Assuming  a  coal  of 
average  composition,  containing  2  per  cent.  S,  he  calculates  that 
6re  gases  contain  0.193  volume  per  cent.  SO3,  and  would  have  to 
be  diluted  with  64  times  their  volume  to  bring  the  proportion  down 
to  0.003  volume  per  cent.,  the  limit  of  safety  according  to  Freytag. 
Fruit  trees  are  most  sensitive  to  these  gases,  forest  trees  are  less 
80,  and  agricultural  plants  are  still  less.  Soot  is  not  damaging  to 
plants. 

Experiments  were  made  by  treating  plants  with  the  spray 
of  dilute  acids.  Two  thousandth  normal  solutions  of  H,SO^ 
and  HCl.  (0.0245  gm.  H^SO^  or  0.01826  gm.  HCl  per  litre),  the 
strongest  solutions  tried,  seemed  to  be  without  effect.  Experiment 
showd  that  chlorophyll,  under  the  influence  of  acids,  sooner  or  later 
turned  brown,  depositing  a  brownish  sediment.  Leaves  damaged 
by  acid  fumes  showed  brownish  spots,  but  attacks  of  insects,  fungi, 
&c.,  sometimes  caused  similar  spots.  {Jour,  Soe.  Chem,  Ind,y  3) 
202.)  E.  W. 

Farther  notes  upon  the  solidification  of  Fatty  Oils.    W. 

L.  Carpenter. 

Description  of  the  process  of  St.  Cyr  Radisson  for  the  conversion 
of  oleic  acid  into  palmitic  by  means  of  the  reaction  observed  by 
Varentrapp  in  1841.  It  consists  in  heating  the  oleic  acid  with  a 
large  excess  of  caustic  potash,  the  reaction  being 

C,eH3,0,+2KHO=C,.H3,KOY+C,H,K03+H,. 
The  apparatus  (termed  a  '^  cartouch  ")  consists  of  a  short,  closed 
cylinder,  with  funnel-shaped  base  and  provided  with  mechanical 
stirrer.     A  sectional  view  is  given.     It  is  charged  with  1,500  kil. 
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oleic  acid  and  2,500  kil.  potash  lye  (Sp.  6r.  1.4).  Heat  is  applied, 
a  hole  in  the  cover  being  left  open  until  steam  ceases  to  escape, 
when  it  is  closed,  and  the  gases  escaping  are  passed  through  a  coke 
tower  to  a  gas  holder.  The  reaction  begins  at  290°  C,  and  goes 
on  at  300  to  310°.  At  320^^  the  odor  of  the  gas  changes,  and  steam 
must  be  at  once  injected  to  prevent  destructive  distillation.  36  to  40 
hours  are  required  to  complete  a  charge.  The  progress  of  the  re- 
action is  judged  of  by  the  congealing  point  (Dalieau  test)  of  the 
fatty  acids  obtained  from  small  samples  withdrawn  from  time  to 
time,     (e/bwr.  Soc.  Chem.  Ind.^  3,  200).  E.  W. 

Note  on  the  mannfacture  of  simple  Cyanides  and  Prns- 
siates  by  the  aid  of  Trimethylainine;  process  of  Ortlied 
and  Muller.    E.  Willm. 

The  reaction  indicated  by  Wurtz  (Ann.  de  Chim.  Phys.  (3),  30, 
454),  is  used  in  this  process.  Commercial  trimethylamine  is  vapor- 
ized and  the  vapors  decomposed  into  hydrocyanic  acid  and  ammo- 
nium cyanide  by  passing  through  red  hot  retorts.  The  vapors  are 
first  passed  through  dilute  sulphuric  acid,  which  takes  up  the  am- 
monia, and  then  through  solutions  of  potash  soda,  <fec.,  to  form  the 
cyanides  desired.  The  unabsorbed  gas  is  used  to  illuminate  the 
works.  If  prussiates  are  desired,  cakes  of  ferrous  oxide,  prepared  by 
precipitating  ferrous  chloride  with  milk  of  lime,  and  filtering  by 
filter  press,  are  introduced  into  the  alkaline  absorbers.  The  oxide 
dissolves  as  the  cyanide  forms.  No  unpleasant  fumes  whatever 
are  produced   in  the  process.     {BuL  Soc,  Chim,,  41,  449.) 

E.  W. 

Om  the  effect  of  temperature  in  Dyeing.  E.  J.  Mills  and 
A.  G.  Rennie. 

Experiments  with  purified  cashmere  wool  and  a  0.02  per  cent,  so- 
lution of  rosaniline  acetate  showed  that  the  maximum  dyeing  effect 
was  produced  at  31.1"  C,  the  minima  of  effects  being  at — 1.46° 
and  +81.16°.  Using  the  rosaniline  salt  in  excess,  the  maximum  de- 
position of  color  occurred  at  39°  C,  the  minima  at  about  0°  and  at 
82°.  With  mauveine  the  maximum  was  at  about  49""  C,  the  mini- 
mum was  calculated  as  — 23.8°  C,  but  on  the  other  side  was  not 
reached  at  86°  C,  though  the  diminution  was  quite  marked.  The 
conclusion  is  that  where  an  aniline  color  is  susceptible  of  dissocia- 
tion there  is  a  positive  disadvantage  in  using  high  temperatures  in 
the  dye  bath.     {Jour.  Soc.  Chem.  Ind,,  3,  216.)  E.  W. 
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Standard  methods  of  sampling  and  analyzing  Commercial 
Products  and  of  stating  the  results. 

A  conference  on  this  subject  in  the  Manchester  Section. 

The  discussion  was  j)rtrticipated  in  by  Messrs.  L  Tjevinstein 
(chairman),  Geo.  E.  Davis,  Mellor,  Watson,  Smith,  J.  Carter  Bell, 
Watson  and  Grimshaw. 

Prof.  Roscoe  also  had  written  a  letter  on  the  subject,  which  was 
read.  There  was  on  the  part  of  most  of  the  speakers  a  strong  objec- 
tion to  fixing  upon  methods  which  must  invariably  be  used  by  the 
analysts,  but  all  agreed  that  more  thorough  and  satisfactory  methods 
of  sampling  should  be  used,  and  that  analysts  should  not  (as  is  fre- 
quently the  case)  be  accused  of  inaccuracies  for  which  they  are  really 
not  responsible.  The  following  resolution  was  passed  :  "That  in 
the  opinion  of  this  ineeting  it  would  be  practicable  and  very  de- 
sirable to  attain  a  national  agreement  on  standard  methods  of  sam- 
pling ores,  raw  pr«>duct8  and  chemicals,  but  that  an  international 
agreement  would  be  at  present  impracticable."  (Jour.  Soc.  Cfiem, 
Ind,,  3,  210.)  E.  W. 

On  the  existence  of  Manganese  in  Wines.    E.  J.  Maku- 

In  three  wines  of  Lower  Beaujolais  (vintage  of  1866,  1882  and 
1883)  the  author  found  considerable  proportions  of  manganese.  It 
appeared  to  exist  in  the  wine  as  double  taitrate  of  potassium  and 
manganese.  The  proportion  of  metallic  manganese  in  the  wine  of 
1865  (red),  was  found  to  be  6  to  7  mgs.  per  litre,  corresponding  to 
51.73  mgs.  of  double  tartrate.  The  soil  upon  which  the  grapes  grow 
is  known  to  contain  much  manganese.  Further  investigation  is 
proposed.     (Bui,  Soc.  Chim.,  41,  461.)  E.  W. 
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295,031. — Manufacture  of  artificial  stone. — M.  McNamara. 
Portland  cement,  sand,  ground  glaBS,  plaster  of  Paris,  pitch,  paper-pulp, 
salsoda,  litharge  and  alum. 

205,068.— Coffee  substitute  and  process  of  preparing  the  same. — C.  Al- 
vord. 

Extract  of  willow  bark  or  tulip  tree  bark  with  corn,  barley,  wheat,  rye, 
peas,  or  other  amylaceous  substance.  The  latter  are  saturated  with  the 
former  and  then  dried  and  roasted. 

295,988.— Metallurgical  gas-furnace.— W.  F.  Durfee  and  T.  Egleston. 

290,000.— Apparatus  for  separating  solid  and  liquid  portions  of  starch  re- 
fuse, &c.— P.  H.  Grimm. 
A  combination  of  mechanical  devices  for  obtaining  the  above  result. 

296,088.— Reverberating  gas-furnace.- W.  L.  McNair. 

296,040,  206,041  and  296,042.— Apparatus  for  and  process  of  cooling 
and  drying  sugar. — H.  E.  Niese  and  G.  Dinkel. 

The  soft  sugar,  upon  its  discharge  from  the  centrifugal  machine,  is  imme- 
diately conveyed  to  suitable  shutes  and  nozzles  where  it  comes  in  contact 
with  a  strong  blast  of  cold  air,  by  means  of  which  the  particles  of  sugar  are 
scattered,  cooled  and  partially  dried. 

296,112. — Polishing  compound. — H.  H.  Becker. 
Bone-ashes  and  slate. 

206,116. — Process  of  roasting  and  disintegrating  gold,  silver  and  copper 
ores. — D.  W.  Birmingham. 

Prepares  refractory  ores  for  amalgamation  by  combining  therewith  lime, 
carbon,  and  common  salt,  or  equivalents,  roasting  the  mixture  and  then  sub- 
jecting the  same  to  a  8uitai>lo  bath. 

206,169.— Lubricating  oil.— J.  E.  Gill. 

A  lubricating  oil  composed  of  a  compound  of  mineral  or  vegetable  oil,  and 
either  an  oxide  or  carbonate  of  lead,  to  which  mineral  oil  is  subsequently 
added,  said  compound  being  first  raised  to  a  temperature  of  480"  to  600" 
Fahrenheit,  then  reduced  about  20"  by  adding  mineral  oil,  and  then  raised 
again  to  the  first  high  temperature  before  the  rest  of  the  mineral  oil  to  be 
added  is  introduced. 

296,187. — Apparatus  for  extracting  oil  from  oleaginous  substances. — W. 
Krutzch. 
Not  intelligible  without  the  drawing. 

296,107  —Liquid  for  and  process  of  generating  a  compound  vapor  as  a 
motive  power. — W.  L.  Lowrey. 
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Employs  the  vapor  from  mixtures  of  water  and  various  alcohols  in  different 
proportions  for  operating  steam  or  vapor  engines. 

296,200  and  206,201. — Process  of  manufacturin*';  and  apparatus  for  the 
manufacture  of  hydrocarbon  gas.— W.  F.  M.  McCarty. 

Consists  in  passing  superheated  steam  through  or  in  contact  with  heated 
sulph  ite  of  lime  and  through  or  in  contact  with  heated  finely-divided  metallic 
iron  or  copper,  then  mixing  the  gas  so  obtained  with  a  liquid  hydrocarbon, 
and  converting  the  mixture  into  a  fixed  gas  by  heat. 

596,206.— Process  of  enameling  iron  ware.— H.  C.  Milligan. 

Adds  to  the  paste  after  it  has  been  prepared  in  any  of  the  well-known  ways, 
an  additional  supply  of  alkali  solution  sufficient  to  neutralize  any  acid  which 
may  be  present  in  the  paste. 

296,258.— Rubber-surfaced  fabric  and  composition  tht* refor.— N.  N.  White. 

A  close  textured  fabric  is  surface-coated  with  a  composition  consisting  of 
dissolved  india-rubber  and  gutta-percha  and  a  filling  of  zinc-white,  sulphur 
or  sulphide  and  aniline  pigments  consisting  of  aniline,  china  clay  and  precipi- 
tated silicate  of  soda.  Other  compositions  are  proposed,  together  with  the 
methods  of  preparing  them  and  fixing  them  to  the' fabric. 

296,260.— Apparatus  for  the  manufacture  of  bicarbonate  of  soda. — C. 
Wigg. 

In  a  plant. or  apparatus  fur  the  manufacture  of  bicarbonate  of  soda, 
the  combination  of  a  series  of  absorbers,  each  provided  with  rotating 
perforated  gas  distributors  and  rotating  cooling  bcaterf;,  the  absorbers  con- 
nected by  circulating  pipes,  a  brine-purifying  tank  provided  with  a  perforated 
diaphragm  and  connected  with  the  absorbers  by  a  brine-delivery  pipe  and  a 
gas-inlet  pipe,  a  carbonic  acid  gas  generator  provided  with  a  vertically  ad- 
justable cage  and  connected  with  the  absorbers  by  suitable  gas-delivery  pipes, 
and  a  series  of  filters,  each  connected  with  its  respective  absorber,  and  with 
an  exhaust  pump  for  maintaining  a  partial  vacuum  in  the  filters. 

296,262.— Manufacture  of  spongy  lead.— F.  T.  Williams  and  J.  C.  Howell. 

Consists  in  inserting  a  perforated  mould  of  the  size  and  pattern  of  the  block 
or  plate  required  into  a  bath  of  the  crystallized  and  molten  metal,  then  remov- 
ing the  mould  from  the  bath  and  allowing  [the  liquid  metal  to  drain  through 
the  perforations. 

296,263.— Water-proofed  textile  fabric— I.  F.  Williams. 

296,289.— Process  of  generating  gas.— Q.  Jones. 

Petroleum  is  fed  in  a  small  stream  before  a  blast  of  superheated  steam. 
Heat  is  applied  at  the  moment  of  vaporization  to  prevent  condensation. 

296,290.— Gas  generator. — G.  Jones. 

Oil  is  vaporized  by  steam,  and  oil  vapor  is  mixed  with  steam  in  a  hot  re- 
tort. The  oil  vapor  pipe  leading  from  the  spraying  injector  is  provided  with 
a  steam  jacket  to  prevent  condensation  of  vapor  before  reaching  the  hot 
retort. 

296,808.— Polishing  liquid.— E.  Ludwig. 

Composed  of  Vienna  lime,  oil  of  turpentine,  linseed  oil  and  gasoline. 
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296,824.— Fire  and  water-proof  paint.— M.  O.  Fisher. 

Coal  tar,  yellow  ochre,  mineral  paint,  sulphur,  alum  and  talc. 

296,326. — Depurated  composite  sugar,  &c. — J.  Gandolfo. 
Compounded  of  cane  sugar  and  grape  sugar  which  has  been  liberated  of  its 
deliquescent  salt  and  then  reduced  by  shaving,  sifting  and  drying. 

296,337. — Apparatus  for  the  purification  of  water. — A.  R.  Leeds. 
Not  intellii^ible  without  the  specification  and  drawings. 

296.357. — Process  of  and  apparatus  for  reducing  metals  by  electrolysis.— 
A.  J.  Rogeri*. 

Electrolyses  sodium  or  potassium  chloride  while  in  a  fused  condition  and 
contained  in  a  vessel  with  close-fitting  covers  liaving  gas-tight  passages  lead- 
ing therefrom ;  condensing  apparatus,  &c. 

296.365.— Galvanic  battery.— H.  Thame. 

Employs  chlorochromic  acid  (Cr  Oj  CI,)  for  charging  the  carbon  cells. 

296,709. — Process  of  separating  precious  metals  from  ores,  &c. — E.  H. 
Russell. 

The  process  of  separating  from  ores  and  metallurgical  products  gold,  silver 
and  copper  free  from  lead,  which  consists  in  leaching  the  ore  or  product  with 
a  hyposulphite  solution  containing  a  soluble  carbonate. 

296,710. — Process  of  separating  metals  from  ores  and  metallurgical  pro- 
ducts and  from  each  other. — E.  H.  Russell. 

First  dissoves  out  the  precious  metals  and  lead  from  the  ore  or  product  by 
means  of  a  hyposulphite  solution,  and  subsequently  adds  to  the  mixed  solu- 
tion a  soluble  phosphate  to  cause  the  precipitation  of  the  lead. 

April  15,  1884. 

296,722.— Fire  proof  paper.-D.  N.  Brown. 
Asbestus  and  infusorial  earth. 

296,765. — Manufacture  of  white  lead.— J.  C.  Martin. 

Produces  solutions  of  lead  salts  by  dropping  molten  lead  upon  stationary  or 
wetted  surfaces,  kept  wet  by  jets  or  sprays  of  water  or  by  occasional  immer- 
sion in  water,  and  dissolving  the  very  small  flakes  or  splashes  of  metallic  lead 
so  formed  in  a  solvent. 

296,816.— Triturating  machine.— F.  E.  Boericke  and  G.  Goll. 

296,858.— Process  of  making  zinc  sulphide  anhydrous.— T.  Macfarlane. 

Consists  in  heating  hydratcd  sulphide  of  zinc  to  redness  in  the  presence  of 
chloride  of  zinc,  whereby  excess  of  air  and  oxidation  are  prevented  by  the 
fumes  of  the  chloride  of  zinc,  and  discoloration  and  loss  of  covering  power 
are  avoided. 

296,935.— Process  of  manufacturing  cellulose  from  wood,  &c. — C.  F.  Dahl. 
Boils  the  same  under  pressure  in  a  watery  or  liydrated  solution  containing 
sulphate,  carbonate  or  hydrate  of  soda  or  sodium  sulphide. 
Also  recovers  some  of  the  salts  used  by  boiling  with  lime. 


ABSTRACTS  :    AMBBICAN   PATENTS.  204 

296,967. — Art  of  maDufacturiDg  celluloid  and  other  compounds  of  pyroxyl- 
ene.— .J.  W.  Hyatt. 

Consists  in  effectin|^  the  displacement  of  the  aqueous  particles  by  means  of 
pre&sure  applied  to  a  suitable  liquid  (alcohol,  &c.)  whereby  the  aqueous  parti- 
cles arc  caused  to  leave  the  pulp,  their  places  being  occupied  by  the  unob* 
jec'ionable  liquid  particles  which  can  afterward  be  utilized  as  a  solvent. 

296,968. — Process  and  appara'us  for  effecting  the  desiccation  of  py- 
roxyline  pulp. — J.  W.  Hyatt,  W.  H.  Wood  and  J.  H.  Stevens. 

Improvement  on  the  Letters  Patent  No.  188,229,  Nov.  19,  1872. 

Form  the  pulp  into  a  cake,  which  is  repeatedly  subjected  to  great  pressure 
in  contact  with  a  surface  of  bibulous  material. 

296,969. — Manufacture  of  pyroxyline  material. — J.  W.  Hyatt,  J.  H. 
Stevens  and  J.  Everding. 

Consists  in  first  forming  it  into  cakes  or  plates ;  second,  causing  liquid 
solvents  to  flow  over  the  cakes  until  a  sufficient  amount  has  been  absorbed 
while  the  cakes  are  held  apart  ;  and  third,  allowing  the  material  to  remain  in 
an  air-tight  case  for  a  proper  length  of  time. 

296,970. — Manufacture  of  celluloid  and  other  compounds  of  pyroxyline. — 
J.  W.  Hyatt,  J.  H.  Stevens  and  W,  H.  Wood. 

A  process  in  which  pyroxline  is  first  ground  to  a  pulp,  then  pressed  into 
cakes  and  dried,  and  the  cakes  softened  with  the  required  amount  of  liquid 
solvent  by  being  formed  into  a  pile  with  the  solvent  between  the  cakes,  and 
then  mixed  or  masticated  in  heated  rolls  or  other  suitable  apparatus. 

297,039.— Method  of  and  apparatus  for  bleaching  sugar.— O.  B.  Stillman 
and  J.  M.  Stillman. 

The  granular  sugar  is  subjected  to  the  action  of  sulphurous  acid  gas  in  a 
rotatmg  cylinder. 

297,074.— Paint.— E.  H.  Hague. 

For  preserving  materials  and  rendering  them  fire  and  water  proof,  consists 
of  coal  tar,  sulphur,  china  clay,  alum,  salt  and  black  oxide  of  manganese. 

297,095. — Washing  raw  sugar  and  apparatus  therefor. — J.  H.  Tucker. 

Consists  in  forcino:  fine  spniys  of  water  or  syrup  against  and  into  a  falling 
{(liower  of  finely  divided  raw  sugar.  The  magma  so  obtained  is  then  heated 
and  subsequently  run  into  the  centiifugal  machine. 

297,098.— Application  of  celluloid  for  enameling  textile  fabrics,  45C.— W. 
H.  Wood  and  J.  H.  Stevens. 

Enamel  cloth,  leather  or  textile  fabrics  by  means  of  sheets  or  veneer  of  py- 
roxyline material,  and  effect  the  adhesion  of  the  sheet  or  veneer  by  subjecthig 
it  to  heat  and  pressure  while  in  contact  w^ith  a  dried  surface  of  a  cement  con- 
taining oxidizable  or  drying  oil. 

Relssne  No.  10,469.  Original  No.  105,388,  dated  July  12th,  1870;  Re- 
issue No.  5,928,  dated  June  28,  1874.— Treating  and  molding  pyroxyline.— 
J.  W.  Hyatt  and  I.  S.  Hyatt. 

The  use  of  finely  comminuted  camphor  gum  mixed  with  pyroxyline  pulp, 
and  rendered  a  solvent  thereof  by  the  application  of  heat. 
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Apra  22, 1884. 

297,105.— Process  of  and  apparatus  for  separating  metals  from  their  ores. — 
A.  H.  Bliss. 

Mechanical  arrangements  for  moving  and  retaining  the  triturated  ore  under 
the  surface  of  the  mercury  in  an  amalgamator. 

297,106.— Liquid  Paint— G.  T.  Lewis. 

White  lead,  oil  and  an  alkaline  solution  of  resin. 

297,162.— Process  of  generating  gas.— H.  Pratt  and  J.  J.  Ryan. 

Carbonic  acid  is  reduced  to  carbonic  oxide  by  incandescent  coal,  in  the 
usual  way,  and  the  gases  mixed  with  volatile  hydrocarbons  and  discharged 
over  the  fire  bed. 

297,819.— Bleaching  raw  cotton.-- J.  C.  Vanlohe. 

Subjects  the  cotton  in  a  compressed  state,  as  in  a  bale,  to  the  action  of 
bleaching  liquids,  then  rinsing  it,  tearing  apart  and  loosening  it  and  finally 
drying  it. 

297,828. — Apparatus  for  the  manufscture  of  salt.— 8.  C.  W-lls. 
A  furnace  for  evaporating  the  brine,  combined  with  mechanical  appliances 
for  raking  and  graining  the  salt. 

297,854. — Composition  for  destroying  the  grape  oidium. — H.  de  Chasse- 
loup-Laubat. 
Water,  pentasulphuret  of  potassium  and  marine  salt. 

297,868  and  297,864.— Apparatus  for  filtering  liquids— J.  F.  C.  Farquhar 
and  W.  Oldham. 

A  cylindrical  vessel  with  perforated  false  bottom  for  holding  pulverulent 
filtering  material  and  having  a  revolving  cutter-head  for  removing  the  clogged 
material  continuously. 

297,413. — Manufacture  of  ethyl-blue  coloring  matter. — A.  Eern. 
Produced  by  the  condensation  of  alpha-phenyl-naphthylamine  with  tetra- 
ethyl-diamido-benzophenone. 

297.414.— Methyl-blue  coloring  matter.— A.  Kern. 

As  a  new  product,  the  blue  dye-stuff  or  coloring  matter  described  in  the 
specification. 

297,415. — Methyl-blue  coloring  matter. — A.  Eern. 

As  a  new  product,  the  purple  dye-stuff  or  coloring  matter  described  in  the 
specification. 

597,416. — Ethyl-blue  coloring  matter. — A.  Eern. 

Produced  by  the  condensation  of  tetra-ethyl-diamido-benozophenone  with 
dibenzylaniline. 

297,467.— Process  of  and  apparatus  for  the  treatment  of  hops  in  the  man 
ufacture  of  malt  liquors. — A.  Steinke. 

Boils  the  mash  in  vacuo.  Conducts  lighter  portions  only  of  the  evaporated 
oil  of  hops  back  to  the  boiler. 

297,480.— Process  of  separating  meUls  from  Franklinite  ores.  A.  F. 
Wendt. 
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Ck>n8i8t8  in  selecting  that  portion  of  the  ore  containing  practically  only 
franklinite  and  willemite,  separating  these  mineral3  according  to  their  specific 
gravities,  smelting  the  willemite  for  spelter  and  reducing  the  franklinite,  by 
the  Wethcrell  process  for  oxide  of  zinc,  and  finally  smelting  the  residuum  for 
spiegeleisen.  • 

297,502. — Absorber  for  ammonia  ice-making  apparatus. — M.  8.  Conly. 
An  outer  shell  containing  a  series  of  hollow-bottomed  troughs  for  bringing 
the  ammonia  gas  into  contact  with  weak  water  of  ammonia  or  water. 

297,517. — Apparatus  for  the  distillation  of  wood. — R.  Haldane. 

Adapted  for  the  destructive  distillation  of  sawdust,  shavings,  or  other  small 
wood.  (Consists  of  a  retort  with  shelves,  over  which  the  material  is  passed 
by  means  of  endless  chains  and  finally  discharged  in  the  condition  of  char- 
coal.   Also,  cooler,  feed  and  discharge-wheels,  &c. 

April  Wh,  1884. 

297,554. — Process  and  apparatus  for  the  treatment  of  ramie  and  jute.— N. 
Arthurs. 

297,568. — Composition  for  staining  and  preserving  wood. — 8.  Cabot,  Jr. 

Composed  of  rectified  creosote  oil,  or  any  of  the  distillates  of  coal  tar 
which  pass  over  between  125''  and  200**  centigrade,  about  fifteen  per  cent,  of 
finely  divided  pigment  and  about  ten  per  cent,  of  drying  oil. 

297,603. — Apparatus  for  improving  the  fire  test  of  petroleum  and  for 
bleaching  other  oils. — J.  B.  Huston. 

The  oils  are  made  to  pass  through  a  high  vertical  cylinder  provided  with 
several  perforated  fioors,  by  means  of  which  they  can  be  reduced  to  a  finely 
divided  state,  in  which  state  they  are  subjected  to  the  action  of  direct  live 
stream  or  bleaching  material. 

297,626. — Indestructible  compound  for  coating  wires  for  electrical-  purpo- 
ses. — J.  H.  Page. 
Litharge  and  glycerine  formed  into  a  thick  paste. 

297,689. — Process  of  manufacturing  chau:  seats  of  vegetable  fiber  and 
chromic  acid. — R.  Shimmel. 

Ground  rags  and  vegetable  fibre  in  equal  parts,  with  chromic  acid  to 
make  a  paste  which  is  formed  into  sheets  and  strengthened  by  the  addition  of 
textile  fabrics  and  then  molded  and  pressed  into  the  pattern,  &c.,  desired. 

297,748.— Extraction  of  oils  and  fats  from  oleaginous  and  fatty  bodies. 
I.  A.  Bang  and  C.  A.  Sanguinetti. 

Consists  in  first  reducing  the  substance  to  a  finely  divided  state,  then  satu- 
rating it  with  a  volatile  deodorized  product  of  petroleum,  drawing  off 
the  free  liquid,  and  then  passing  the  superheated  vapor  of  a  portion  of  the 
volatile  liquid  through  the  mass  in  order  to  remove  therefrom  the  remainder 
of  the  volatile  solvent.  % 

297,766.— Procees  of  preparing  ozocerite  and  other  solid  hydrocarbons. — 
J.  C.  O.  Chemin. 
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First  remoTes  the  earthy  portions,  distils  the  so-pnrified  hydrucarbon  mixed 
with  flowers  of  sulphur,  removes  tho  oils  and  lighter  hydrocarbons  by  means 
of  heat  and  pressure,  fuses  in  a  bath  with  amylic  alcohol,  cools  and  presses 
them  and  treats  with  animal  charcoal  while  in  a  molten  state. 

297,770. — Finishing  and  glossing  the  surfaces  of  fabrics  having  a  coating 
of  some  pyroxyline  compoimd. — J.  Q.  Edson. 

Improvement  on  patents  Nos.  280,240  and  281),243,  dated  Nov.  27,  1888  and 
No.  290,o5:i,  dated  Dec.  18,  1888.  Consists  in  paissing  them  tlirough  a  fluid 
acting  as  a  solvent  for  the  zylonite  or  similar  material  and  which  upon  evapo- 
ration leaves  the  desired  glossy  appearance. 

297,791. — Concrete  compound  for  paving  streets,  walks,  &c.    L.  Haas. 

Composed  of  furnace  slag,  gravel,  Portland  cement,  metallic  screenings  ob- 
tained by  washing  ores,  glass,  cinders,  wood  and  coal  ashes,  Trinidad  asphal. 
turn,  coal  tar  pitch  and  refuse  slate  for  coloring  matter. 

297,844.— Sulphoconjugated  violets  of  Paris.— A.  F.  Puirrier  and  D.  A. 
Rosenstiehl. 

Consists  in  treating  the  crude  coloring  matter  with  potash  soda,  ammonia, 
zinc,  magnesia  or  other  suitable  base,  so  as  to  transform  the  excc-s  of  acid  into 
soluble*  sulphate. 

The  pmduut  of  the  described  treatment  is  also  patented. 

297.848.— Process  of  and  apparatus  for  defecating  cane  juice.— W.  A. 
Rlgr.  8r. 

Consists  in  first  boiling  it  as  soon  as  it  comes  from  the  mill,  removing  the 
skimmings  and  in  drawing  off  the  boiled  juice  or  sirup  into  suitable  tanks, 
wherein  it  is  treated  with  lime  or  other  other  alkalies. 

297,852.— Manufacture  of  yellow  and  orange  coloring  matters. — Z.  Kous- 
sin  and  D.  A.  Rosenstiehl. 

Improvement  in  the  preparation  of  coloring  matters  varying  from  yellow  to 
orange,  and  even  red,  consisting  in  substituting  the  amidocarboxylated  acids, 
such  as  amidobenzoic  acid  (C«  114  NH,  CO,  H)— for  the  corresponding  sulpho 
acids — such  as  the  sulpho  acid  C«  H4  NH,  SO,  H — in  the  manufacture  of 
azo-coloring  matters,  in  the  state  of  free  acid,  these  coloring  matters  being 
insoluble  in  water,  but  tiieir  alkaline  salts  being  sufficiently  soluble  for  prac- 
tical purposes. 

897,888.— Furnace  for  smelting  ores.— J.  W.  Webb. 

297.935. — Proces-*  of  desiccating  pyroxyline  in  comminuted  form.  J.  W. 
Hyatt. 

Grinds  the  nitro  cellulose  in  water  and  then  removes  the  aqucou<;  particles 
by  agitating  the  nitrocellulose  in  contact  with  an  absorbent. 

297,948.— Apparatus  for  taking  oft  ammonia  from  boneblack  retorts.— 
F.  Osmer. 

Imyovement  on  Patent  No.  287,570,  dated  Oct.  30.  1883. 

A  pipe  of  similar  cross-section  as  the  retort  extends  a  certain  distance  into 
the  latter.  The  other  end  of  the  pipe  is  connected  with  a  flue  for  conducting 
away  the  ammonia  or  other  noxious  gases.  O.  H.  K. 
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Reffular  Meeting^  S^tember  19thy  1884. 

The  meeting  was  called  to  order  at  8:30  P.M.  Plrof.  A.  IL 
Lieeds  in  the  chair. 

The  minutes  of  the  meeting  of  June  6th  were  read  and  approved. 
The  chairman  read  the  titles  of  recent  additions  to  the  library. 

The  following  papers  were  read  :  Toughening  (Purification)  of 
Gold  and  Silver  in  the  Crucible.    James  C.  Booth,  Ph.  D. 

Zinc  in  Drinking  Water.  F.  P.  Venable,  Ph.  D.  Discussion 
by  Messrs.  Stebbins,  Mackintosh,  Breneman  and  Wheeler. 

Action  of  Ammonium  Hydrate  on  the  Halogen  Salts  of  Lead. 
Julian  Wood  and  J.  S.  Borden  of  the  University  of  N:  C. 

Rate  of  Reversion  of  Phosphates  prepared  from  Red  Navassa 
Rock,  W.  B.  Phillips,  Ph.  D. 

Reversion  of  Phosphoric  Acid  by  heat,  together  with  some  ob- 
servations on  the  fine  grinding  of  analytical  samples,  W.  B.  Phil- 
lips, Ph.  D. 

Some   Cotton-seed  Analysis,  E.  A.  De  Schweinitz. 

Decomposition  of  Potassium  Cyanide,  J.  F.  Wilkes. 

The  following  gentlemen  were  proposed  for  membership:  George 
H.  Weiss,  100  Bedford  avenue,  Brooklyn,  E.D.,  proposed  by  P. 
Casamajor,  A.  A.  Breneman,  H.  Endemann.  Conrad  Baker,  jr., 
215  Pearl  street.  New  York;  proposed] byj P.  Casamajor,  A  A. 
Breneman,  H.  Endemann. 

The  meeting  was  then  adjourned. 

C.  E.  MUNSELL, 

Recording  Secretary. 
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PROF.  HOFMANN'S  LETTER. 

The  following  letter  from  Prof.  A.  W.  Ilof  mann  will  explain  itself: 

10  Dorothea  Stbebt,  Bebun,  June  30th,  1884. 

My  Dear  Sir : — ^I  hasten  to  acknowledge  your  kind  letter,  dated 
June  12th,  announcing  to  rae  the  new  honor  conferred  upon  me  by 
my  American  friends  and  colleagues. 

And  a  great  honor  I  consider  it  to  become  the  successor  of  my 
dear  old  f liend  Prof.  WOhler.  The  value  I  attach  to  my  election 
into  the  place  made  vacant  by  his  death,  will  be  best  appreciated 
by  a  glance  at  a  short  biographical  sketch  of  Wohler,  which  I  pub- 
lished some  time  ago,  and  of  which  I  forward  a  copy  for  the  library 
of  the  Society. 

May  I  ask  you,  my  dear  sir,  to  be,  with  my  new  colleagues,  the 
interpreter  of  my  sense  of  gratitude. 

Ever  yours  most  sincerely, 

(Signed,)  A.  W.  IIOFMANN. 

P.  Casamajor,  Esq., 

Secretary  of  the  American  Chemical  Society. 
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TOUGHENING  (PURIFICATION)  OF  GOLD  (SILVER,  Ac.) , 

IN  THE   CRUCIBLE. 

By  Jakes  C.  Booth,  Ph.  D.,  Meltbb  and  Refiner,  U.  S.  Mint. 

In  all  operations  in  the  Arts,  economy,  especially  the  avoidance 
of  needless  wastage,  is  of  importance,  in  direct  proportion  to  the 
value  of  the  material  operated  on. 

While  a  loss  of  10  per  cent,  may  be  and  is  tolerated  in  working 
iron  in  the  iire,  the  United  States  Government  holds  the  officers  of 
Mint  responsible,  in  working  gold,  for  any  wastage  beyond  .001 
(^  of  one  per  cent.),  and  in  silver,  beyond  .0015.  In  practice,  the 
actual  loss  is  usually  far  within  that  range.  In  general,  the  toler- 
ance of  loss,  in  working  the  metals,  is  inversely  as  their  commercial 
value. 

The  recent  progress  of  knowledge  and  skill,  in  the  Arts,  is  well 
shown  in  the  improved  commercial  character  of  some  of  the  com- 
moner metals.     When  I  first  examined  the  copper  of  commerce,  in 
1850,  with  reference  to  its  use  for  minor  coinage,  or  for  alloying 
gold,  and  silver,  coin,  I  found  that  a  large  amount  of  the  best  com- 
mercial article  contained  about  98  per  cent,  copper,  and  that  it  often 
made  hard  or  brittle  alloys.     We  now  employ  copper  averaging  99 
per  cent,  pure,  with  small  quantities  of  nickel,  silver,  oxygen,  silica, 
and  the  usual  intruder  into  everything  on  earth,  iron.     In  a  few 
instances,  50,000  lbs.  of  extra  refined  copper  (from  Pope,  Cole  A 
Co.,  Baltimore,  Md.),  yielded,  to  a  specially  fine  analysis  (by  Booth, 
Garrett  and  Blair),  about  99f  per  cent,  copper.     In  like  manner,  a 
remarkable  change  has  occurred  in  the  silver  market.     About  1850^ 
the  best  commercial  silver  usually  assayed  99  percent.,  and  in  1853^ 
I  took  credit  in  exhibiting  a  pile  of  about  ten  tons  of  silver,  that 
averaged  nearly  99-]^  per  cent.  At  the  present  time,  a  large  amount 
of  the  good  silver  of  commerce,  from  the  mining  regions,  averages 
99^^,  and  sometimes  attains  99^^|}^;  failing  only  by  jT^fo-j^  of  abso- 
lute purity. 

The  gold  of  commerce  generally  requires  toughening,  or  purify- 
ing, to  fit  it  for  coinage,  or  jeweler's  use,  as  it  consists  of  bars,  with 
silver,  somewhat  improved  by  melting,— of  lumps  and  grains  of  ore, 
— and  of  old  jewelry,  containing  tin,  lead,  zinc,  and  all  the  cheap 
elements  that  ingenuity,  greed,  and  deception  can  use  to  dilute  and 
cheapen  the  precious  metal,  without  wholly  obliterating  its  coveted 
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yellow  color,  and  its  toughnesA.  Some  really  tastef  al  jewelry,  of 
fair  quality  to  the  eye,  which  chooses  to  judge  for  itself,  contains 
only  one-fourth  of  gold,  and  some  still  less. 

The  lumps  and  grains  are  melted  to  drive  off  mercury,  &c.,  and 
are  then  refined,  together  with  good  silvery  bars,  by  acid  processes, 
termed  quartation,  or  parting.  Where  tin  is  present,  as  in  jewelry, 
the  nitric  acid  process  is  preferable,  and  after  thoroughly  washing 
out  nitrates,  muriatic  acid,  drenching  the  residue,  dissolves  out  the 
tin,  and  the  residue  is  pure  gold.  Iron  is  a  frequent  enemy  to  the 
ductility  of  gold,  an  extremely  small  percentage  rendering  it  hard  or 
brittle,  as  in  the  case  quoted  in  ^^Jdut.  Amer.  Chem.  Soc,  vi.  182.^ 
The  principle,  there  developed,  is  to  remove  all  the  embrittling 
elements,  with  the  least  practicable  quantity  of  the  valuable  metal, 
on  one  side  (to  be  subsequently  purified) ;  and  on  the  other,  to  have 
all  the  rest  of  the  gold,  practically  pure.  The  loss  of  gold,  in  the 
fire,  is  in  proportion  to  the  length  of  exposure,  and  to  the  quantity 
exposed;  and  the  process  described  eminently  guards  these  points. 
A  single  practical  illustration  will  make  the  principle  clear.  Sup- 
pose a  melt  of  5,000  ozs.  of  gold,  containing  .001  (5  oz.)  embrit- 
tling impurity,  is  separated,  by  a  short  working  in  the  fire,  into  100 
oz.  skimmed  off  impurity  (consisting  of  95  oz.  gold,  and  5  oz. 
of  ^embrittling  matter,  together  with  flux),  and  4,900  oz.  practi- 
cally pure  gold;  then  only  95  ozs.  are  exposed  to  further  possible 
wastage,  in  the  fire. 

TOUGHENING,    OR   PURIFYING,    SILVER   FROM   LEAD,    &C. 

The  principles,  and  to  some  extent,  the  practice,  above  applied 
to  gold,  may  be  applied  to  silver,  adulterated  with  lead,  tin, 
zinc,  &c. 

In  spite  of  the  great  improvements  in  preparing  silver  bars  for 
the  market,  as  noted  above,  we  often  received  them  alloyed  with 
lead,  &C.J  and  quite  unfit  for  coinage,  some  10  or  15  years  ago. 
Recently  they  have  generally  been  unexceptionable.  There  was 
no  reason  for  having  inferior  silver  in  the  market,  because  the 
Western  smelters  then  had  cupels,  and  knew  how  to  use  them,  but 
the  lower  price  of  the  inferior  silver  was  an  irresistible  temptation 
to  a  purchaser.  I  bore  the  brunt  of  the  mistaken  purchase,  for  the 
question  given  to  me  for  solution  was,  to  refine  a  few  tons  of 
plumbic  silver,  without  a  cupelling  hearth;  for  even  if  I  bad  desired 
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one,  there  was  no  room  for  its  erection  in  the  Mint.  Since  I  solved 
the  qaestion  successfally,  and  by  a  rather  novel  method,  it  seems 
to  be  worth  describing.  At  one  time  I  smelted  a  lot  of  some  50,- 
000  OSS.  of  commercial  silver  bars,  in  melts  of  about  3,500  ozs.  each, 
and  treated  each  melt  in  the  same  way,  as  follows :  It  was  melted, 
with  the  addition  of  about  an  ounce  or  more  of  anhydrous  borax, 
which  greatly  facilitates  fusion,  and,  to  a  limited  extent,  prevents 
volatilization,  although  forming  only  a  paper-thick  covering  to  the 
melted  metal.  A  covering  of  bone-ash  (^  to  ^in.  thick),  having 
been  sprinkled  over  the  surface,  crystals  of  soda-nitre  are  here  and 
there  dropped  through  the  covering,  and  after  effervescence  has 
somewhat  progressed,  a  black  lead  dipper,  held  in  the  tongs,  is 
moved  around  the  top,  in  interlacing  circles,  to  spread  the  oxida- 
tion, and  the  metal  is  then  more  thoroughly  mixed  by  plunging  the 
dipper  to  the  bottom  of  the  metal,  moving  it  up  and  down,  once  or 
twice,  and,  after  lifting  it  out  full,  by  pouring  it  back  into  the 
metal.  This  operation,  of  oxidizing  throughout,  is  advantageously 
repeated,  and  more  than  once,  if  the  silver  is  known  to  be  foul  with 
lead.  All  these  operations  being  rapidly  performed,  the  surface  is 
hastily  skimmed  by  a  triangular  crucible  (so  as  to  have  always  a 
flat  side  for  skimming),  experience  guiding  the  melter  to  take  off 
all  the  fluxed  matter,  with  as  little  silver  as  is  conveniently  prac- 
ticable. The  whole  time  of  oxidation,  and  skimming,  is  of  but  a 
few  minutes  duration,  so  that  no  chance  is  given  to  the  oxidized 
metals  to  revert  to  the  metallic  condition,  in  the  presence  of  their 
tempters,  carbon  and  melted  metal.  The  processes  of  oxidizing, 
and  skimming,  are  repeated  until  the  look  of  the  remaining  silver, 
or  the  test  of  a  cast  strip,  proves  sufficient  purity  of  metal.  In  the 
case  here  specially  noted,  the  working  of  12  melts  occupied  between 
one  and  one  and  a-half  days  to  resolve  them  into  over  49,000  oz.  of 
silver  sufficiently  pure  and  tough  for  coinage,  and  less  than  1,000 
ozs.  of  silver  with  litharge,  and  other  oxides,  in  the  skimmings. 
These  last  consist  of  bone-ash,  cemented  by  litharge,  borax  and 
alkali,  into  mixed  soft  and  hard  sponge,  or  brick,  with  some  grains 
of  silver  entangled  in  the  mass. 

The  treatment  of  the  skimmings  constitutes  the  chief,  and,  I  be- 
lieve, novel  peculiarity  of  the  process.  The  whole  residues  having 
been  charged  into  pots,  with  the  addition  of  some  charcoal,  to  aid 
in  reducing  the  litharge,  and  of  pearlash,  to  make  the  slags  thinner. 
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was  melted  in  a  covered  crucible,  at  a  full  red  heat,  and  allowed  to 
cool  quietly,  so  as  to  make  a  king  of  all  the  reduced  metal,  with  a 
cinder  or  slag  above  it.  When  cold,  the  slag  and  cinders  were 
groimd  and  sifted  to  recover  metallic  grains.  The  cold  kings  were 
put  into  a  crucible,  and  gradually  heated,  by  a  long  continued  heat, 
from  below  the  melting  point  of  lead,  to  a  full  red  heat,  and 
the  eliqoated  metal,  at  different  heats,  collected  separately. 
The  first  runs  were  nearly  pure  lead,  so  as  to  be  cut  with  the  same 
facility  as  the  soft  lead  of  commerce. 

There  was  only  a  slight  wastage  of  silver  in  all  the  above  opera- 
tions, and  but  little  loss  of  lead.  I  found  the  whole  process  a  very 
short  method  of  procuring  nearly  the  whole  of  the  silver  from  its 
obstinate  alloy  with  lead,  and  attended  with  a  trifling  wastage;  and 
I  have  good  ground  for  believing  that  a  little  experimental  practice 
might  easily  lead  to  its  further  improvement,  so  as  to  be  substituted 
for  cupelling,  where  the  latter  is  not  convenient.  The  depressed 
hearth  of  a  reverberatory  might  readily  be  used  as  the  black  lead 
omcible,  and  other  modifications  devised  according  to  the  exigen' 
oies  of  the  case.  These  remarks  are  not  designed  to  disparage  the 
.admirable  process  of  cupellation,  but  merely  to  show  that  we  are  not 
necessarily  confined  to  the  last.  In  fact,  the  process  I  have  indi- 
cated is  cupellation,  with  a  movable  cupel,  and  oxysalts  used  instead 
of  a  blast. 

It  is  hardly  worth  drawing  the  plain  conclusion  that  where  lead  is 

thus  removed  from  silver,  zinc,  tin,  antimony,  <fec.,  will  be  oxidized 

at  the  same  time,  and  caught  either  in  the  metallic  residues  (kings,) 

or  as  oxides  in  the  cinders.  So  efficient,  economical  and  easy  of 
execution,  is  the  process,  that  one  leaps  to  the  conclusion  that  where 
silver  contains  one  or  more  of  the  above  oxidi:Able  metals,  lead 
may  be  added  and  the  whole  worked  off  with  ease.  Direct  trial 
has  proved  it. 

PURIFICATION   OP   PHOSrHOE-BRONZE. 

The  question  having  been  propounded  to  me  about  a  year  ago  by 
a  worker  in  copper  alloys,  of  removing  the  phosphorus  from  phos- 
phor-bronze, I  applied  the  principle  herein  developed,  of  using  the 
greater  oxidizability  of  the  phosphorus  and  skimming  it  off,  with  a 
cover  of  lime  on  the  melted  metal.  Although  I  had  the  time  of  but  a 
half  day  to  test  the  process,  and  in  spite  of  no  previous  experience 
in  skimming,  I  succeeded  so  far  as  to  prove  that  a  simple  and 
effectual  process  can  readily  be  evolved  from  the  hints  I  have  given 
in  this  paper. 
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ZmC  IN  DRINKING  WATER. 
By  F.  p.  Vbnablk,  Ph.  D. 

The  increase  in  the  use  of  galvanized  iron,  especially  in  the  form 
of  water  tanks  and  pipes,  has  lead  to  a  reopening  of  the  question  as 
to  the  possible  injurious  effects  from  the  use  of  such  water.  It  is 
a  matter  of  importance  then  to  ns  how  far  our  knowledge  extends 
on  this  subject,  and  I  will  collect  here  all  of  the  known  facts  so  far 
as  I  have  been  able  to  get  at  them. 

The  so-called  galvanized  iron  is  of  course  nothing  more  than  iron 
dipped  in  a  bath  of  zinc  and  so  superficially  coated- with  it  and  to  a 
certain  extent  alloyed  with  it.  The  character  of  the  protection 
afforded  the  iron  is  galvanic  (hence  the  name),  the  two  metals  form- 
ing a  galvanic  couple,  so  that  under  the  action  of  any  exciting  liquid, 
the  zinc  and  not  the  iron  is  attacked.  That  zinc  dissolves  io  potable 
waters  has  long  since  been  shown  by  the  experiments  of  Boutigny, 
Schaueffele  and  Langonn^.  Distilled  water  and  rain  water  dissolve 
it  more  readily  than  hard  water.  Especially  is  water  containing 
carbonic  acid  capable  of  this  solvent  action.  So  much  may  be  taken 
up  that  the  water  becomes  opalescent  and  acquires  a  distinctly  me- 
tallic taste.  It  seems  that  by  the  action  of  water,  hydrate  and  oar- . 
bonate  of  zinc  are  gradually  formed,  and  that  this  action  is  more 
rapid  in  the  presence  of  certain  saline  matters,  but  is  weakened  by 
the  presence  of  calcium  salts. 

As  to  the  injurious  effect  of  such  waters,  authorities  differ.  Fons- 
sagrives  has  investigated  the  question,  consulting  the  statistics  of 
the  French  Navy  and  the  recorded  experiments  of  others,  adding, 
however,  none  of  his  own.  The  French  Government  had,  before 
this,  appointed  a  committee  to  make  a  special  report  on  the  subjecti 
and  the  investigations  of  Roux  in  1865  and  1866,  furnished  evidence 
enough  of  possible  injury  to  health  from  water  stored  in  galvanized 
iron  tanks^  to  lead  to  an  order,  from  the  Minister  of  Marine,  prohib- 
iting the  use  of  such  tanks  on  board  of  ships  of  war.  Boutigny 
attributed  grave  effects  to  the  use  of  these  zinc-containing  waters, 
looking  upon  it  as  probably  resulting  in  epilepsy.  Fonssagrives, 
however,  maintains  that  the  zinc  is  not  cumulative  and  produces  no 
bad  effects  unless  taken  in  large  doses.  Doubt  is  thrown  on  this 
position,  however,  by  the  fact  that  his  assertions  as  to  the  limited 
solubility  of  zinc  in  ordinary  drinking  water  are  not  sustained  by 
experiments.    Without  doubt  such  waters  have  been  used  for  con- 


S15  floro 

siderable  lengths  of  time  and  no  injorions  effects  have  been  noticed. 
This  may  have  been  dae,  however,  to  the  hardness  of  the  water,  and 
hence  the  smaU  amount  of  zinc  dissolved.  Pappenheim  states  in 
contradiction  to  the  assertion  of  Fonssagrives  that  sine  vessels  are 
dangerous  and  must  be  carefully  avoided.  Dr.  Osborne,  of  Bit- 
teme,  has  frequently  observed  injurious  effects  from  the  use  of 
waters  impregnated  with  zinc.  Dr.  Stevenson  ^  has  noticed  the  sol- 
vent action  of  rain  water  on  galvanized  iron  and  states  that  proba- 
bly its  continued  use  would  cause  injury  to  health.  He  recommends 
as  a  convenient  test  for  the  presence  of  zinc  in  potable  waters,  the 
addition  of  potassium  forocyanide  to  the  filtered  and  acidulated 
water.  Zinc  gives  a  faint  white  cloud  or  a  heavier  precipitate  when 
more  is  present.  Dr.  Frankland*  mentions  a  case  of  zinc  poisoning 
where  well-water,  containing  much  dissolved  oxygen  and  but  litde 
carbonic  acid,  was  used  after  passing  through  galvanized  iron  pipes. 
Prof.  Heaton*  has  recorded  the  analysis  of  a  spring  water  in  Wales, 
and  a  second  analysis  of  the  same  water  after  passing  through  half 
a  mile  of  galvanized  iron  pipe,  showing  that  the  water  had  taken 
up  6.41  grains  of  zinc  carbonate  per  gallon. 

A  similar  instance  of  zinc-impregnated  water  has  come  under  my 
own  observation,  and  I  appena  the  analytical  results.-  The  water 
from  a  spring  200  yards  distant  was  brought  by  galvanized  iron 
pipes  to  a  dwelling  house  and  there  stored  in  a  zinc  lined  tank  which 
was  painted  with  white  lead.  The  water  became  somewhat  turbid 
and  metallic-tasting  and  its  use  for  drinking  purposes  was  discon- 
tinued. Analyses  were  made  after  the  pipes  had  been  in  use  about 
one  year.  A  somewhat  full  analysis  of  the  spring  water  was  made 
under  my  direction  by  Mr.  J.  C.  Roberts.  The  analyses  of  water 
from  the  tank  and  directly  from  the  pipe,  I  carried  out  only  so  far 
as  zinc,  iron,  and  tests  for  lead  were  concerned.  The  results  are  cal- 
culated in  grains  per  gallon  of  231  cu.  in.: 

ANALYSIS  OF  SPRING. 

Silica 2.45  grains. 

Lime 23  " 

Magnesia 17  " 

Alkalies 43  " 

Chlorine 36  " 

Sulphuric  acid 19  " 

Can)on  dioxide  (calculated) 45 

Total  residue  on  evaporation 4.34 

1.  Chem.  News,  49,  107. 
8.  Chem.  News,  49. 115. 
8.  Chem.  News,  49, 8S. 
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Hie  tank  contMoed  4.48  grains  of  zino  carbonate  per  gallon  with 
a  trace  of  iron  and  no  lead.  Water  from  the  pipe  gave  4.20  grains 
of  zino  carbonate  per  gallon  and  a  trace  of  iron. 

It  is  evident  then,  when  the  dangerous  nature  of  zinc  as  a  poison 
is  taken  into  consideration,  that  the  use  of  zinc-coated  vessels  in 
connection  with  water  or  any  food-liquid  should  be  avoided. 

Chemical  Laboratory,  University  of  N.  C. 


SOME  COTTON-SEED  ANALYSES. 
By  E.  a.  DeSchweinitz. 

The  interest  attaching  to  the  variation  in  the  percentage  of  fats 
yielded  by  different  varieties  of  cotton-seed,  has  led  to  the  analysis 
of  several  American  and  foreign  seeds,  with  results  as  tabulated. 

Table  L  gives  a  food  stuff  analysis  of  the  kernel,  and  table  11.  the 
value  of  the  raw  seed  as  to  its  ash,  and  possible  yield  of  fats. 

In  all  cases  the  fats  were  extracted  with  ether,  the  proteins  cal* 
colated  from  the  percentage  of  nitrogen,  the  fat-free  residue  was 
washed  with  NaHO  and  H,  SO^  to  find  the  crude  cellulose  and  the 
carbohydrates  obtained  by  difference.  The  calculations  are  all 
made  on  the  air-dried  seed.     Eight  varieties  in  all  were  examined. 

No.  1.  Belongs  to  the  botanical  species  Gossypium  hirsutum  ; 
generally  supposed  to  be  a  variety  of  the  Gossypium  Barbadense. 
It  is  called  the  *'  Duncan  "  cotton,  comes  from  the  eastern  part  of 
the  State,  was  grown  on  sandy  land  with  a  yield  of  400  pounds  to 
the  acre. 

No.  2.  Also  Gossypium  hirsutum,  known  as  the  "  Heavy  Boll 
Prolific,"  was  grown  on  sandy  loam  in  the  central  part  of  the  State 
with  a  yield  of  300  pounds  to  the  acre. 

No.  3.  Gossypium  hirsutum,  known  as  ^^  Sea  Island "  cotton 
grown  for  one  year  on  clayey  loam  in  the  central  part  of  the  State 
with  a  fair  yield. 

No.  4.  Is  known  as  the  "  Hodge  "  cotton,  was  grown  on  sandy 
upland  with  a  yield  of  between  300  and  400  pounds  to  the  acre* 

No.  5.  Known  as  the  *'  American  Cotton  Tree,"  is  a  variety  not 
cultivated  for  commercial  purposes  but  grows  wild  on  marsh  land  in 
warm  districts.    The  seed  shows  a  noticeably  high  percentage  of  ash 
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and  fats.  The  tree  being  fairly  large  probably  concentrates  a 
large  amount  of  mineral  matter  in  the  seed  for  its  nse  in  germin- 
ating. 

No.  6.    Gk)ssypium  Barbadense,  is  an  Egyptain  cotton. 

No.  7.  Belonging  to  the  same  variety  is  from  the  West  Indies  ;  and 
No.  8,  is  from  the  '^  Bed  Cotton  "  of  Southern  Russia.  These  last 
seeds  were  small,  of  a  gray  color  and  had  a  slightly  musty  odor, 
showing  that  they  had  probably  undergone  a  slight  change.  This 
may  account  for  the  very  low  percentage  of  fats. 

Experiments  in  selecting  seed  and  cultivation  with  a  view  to  in- 
creasing the  yield  of  fats  and  the  nutritive  ratio  would  be  interest- 
ing and  valuable.  As  the  use  of  a  dominant  ingredient,  potash, 
in  the  fertilizer  is  found  to  increase  the  percentage  of  sugar  in  the 
beetroot,  so  the  use  of  a  special  fertilizer  on  the  cotton  mght  be 
made  to  increase  the  value  of  seed  as  well  as  of  the  fibre.  As  soil 
and  climate  effect  the  quality  and  yield  of  the  cotton,  so  is  the 
seed  influenced.  The  same  variety  consequently  shows  variations 
in  different  seasons  and  localities  and  even  in  the  same  field. 


I.  Kjebmil. 
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ACTION  OP  AMMONIUM  HYDRATE  ON  THE  HALOGEN 

SALTS  OF  LEAD. 

By  Juijan  Wood  &  J.  L.  Bobden. 

In  Watt's  Dictionary  (HI.  556)  we  find  the  statement  that  by 
decomposing  lead  chloride  with  ammonia  a  hydrated  ozychloride 
Pb^Cl^O,.  H,0  is  obtained.  As  certain  observed  facts  seemed 
to  disagree  with  this,  a  set  of  experiments  were  undertaken  to 
determine  what  oxychlonde  or  oxychlorides  were  formed  by  this 
action  of  ammonium  hydrate  and  the  conditions  of  formation. 

The  lead  chloride  for  these  experiments  was  gotten  by  precipita- 
ting pure  lead  nitrate  with  hydrochloric  acid.  The  precipitate  was 
thoroughly  washed  and  dried.  To  about  7  grains  of  this  chloride 
140  c.  c.  of  ammonia  solution  was  added,  the  mixture  being  heated 
then  some  six  hours  upon  a  sand  bath.  The  residue  was  washed, 
dried  and  analyzed  with  the  following  results  : 

L     .6200  grams  of  substance  gave   .8585  grams  AgCl.  p.   o. 
CI— 14.20. 
The  water  was  determined  and  CI.   calculated  on    a    dry 
basis-»li.68. 
n.     .5003  grams  of   substance   gave   .2950  grams   AgCI.  p.  o. 
CI.— 14.57. 

No  water  in  the  specimen. 
HL     .5650  grams  of  substance  gave  .3265   grams  AgCl.  p.  a 
Cl.=14.29. 

Calculated  water-fre6»14.54. 
IV.     1.3345  grams  of  substance  gave  1.5340  grams  PbSO^.  p.  a 

Pb.  78.52. 

Water-free— 81.14. 

V.     HjO  in  air  dried  substance»>3.33  p.  c. 

1.      IL      HL    IV.     V. 

Pb,  Calculated,  p.  c.  82.56.  Pound,  p.  c.  81.14 

O  "  "     3.81  "        " 

CI,  "  "    14.13  "         "  14.68   14.57  14.54 

H,0        "  "     3.46  «         «  8.88 

Again,  between  ten  and  eleven  grams  of  the  chloride  was  heated 

with  175  c.  c.  ammonia  solution  for  twelve  hours  on  a  water-bath, 

then  washed  and  dried  as  before. 

I.     .145  grams  of  substance   gave   .0525   grams   AgCL    p.   c. 

CI.— 8.61. 
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Water-free— 8. 70. 
n.    .4935  grams  of  substance  gave  .1400  grams  AgCl.   p.  c, 
CL— 7.48. 

Water-free— 7.66. 
in.    .5035  grams  of  substance   gare   .1594   grams  AgCl.  p.  o. 
CI.— 7.81. 

Water-free=«7.89. 
IV.     1.6353  grams  of  substance  gave  1.9420  grams  PbSO^  p.  c. 
Pb— 86.31. 

Water-free— 87.26. 

I.        IL        IIL        IV. 
Fb^  Calculated,  p.  c.  87.53.    Found,  p.  c.  87.26 

CI,  «  "      7.48  "  8.70     7.66       7.89 

O,  «  "      4.99 

These  two  experiments,  then,  would  point  to  the  formation  of 
two  entirely  different  bodies,  the  first  having  the  formula  PbCl^. 
PbO.  H,0.,  the  second  the  formula  PbCl,.  3PbO.  H,0. 

The  most  plausible  explanation  of  this  difference  of  action  seemed 
to  be  that  in  the  case  of  the  substance  heated  upon  the  sand-bath 
Ithe  mixture  was  kept  boiling  briskly  at  the  higher  temperature,  the 
OSS  of  ammonia  was  consequently  more  rapid,  and,  for  a  portion  of 
the  time,  whatever  oxychloiide  had  been  formed  was  subjected  to 
the  action  of  a  boiling  solution  of  ammonium  chloride. 

To  test  the  correctness  of  these  results  two  equal  amounts  of  the 
chloride  (about  five  grams)  were  taken,  ammonia  solution  added 
and  the  two  then  heated,  one  upon  the  sand-bath  and  the  other  upon 
the  water-bath.  As  the  one  on  the  sand-bath  was  kept  at  a  brisk  boil, 
evaporation  was  faster  and  more  of  the  ammonia  had  to  be  added 
to  replace  that  which  was  thus  lost.  Hence  to  the  chloride  upon 
the  sand-bath  146  c.  c.  were  added,  whereas  66  c.  c.  sufiiced  for  that 
heated  on  the  water-bath.  The  object  was  to  keep  the  ammonia 
solution  strong  enough  to  give  always  a  decided  smell  of  ammonia. 
Once  or  twice,  however,  that  upon  the  sand  bath  became  very 
weak. 

The  residue  from  the  sand-bath  mixture  was  washed.  The  sub- 
stance was  creamy  yellow  and  was  unchanged  by  heating  up  to 

aoo"*  C. 

L  .6060  grams    of    substance  gave  .2746   grams  AgCl.  p.  c. 

CL— 13.41.     Water-free  — 13.89. 
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n.  1.2700  grams  of  substance  gave  1.47Vo  grams  FbSO^  p.  o. 

Pb  —  78. 45.     Water-free  —  81.26. 

L  n. 

Pb  calculated  p.  c.  82.56  found  p.  c.  81.26 

CI,         "  "      14.13       "        "  13.89 

O  "  "        3.31       "        " 

The  formula  then  is  PbCl,.  PbO. 

The  residue  from  the  water-bath  was  much  yellower  and  be- 
came a  deep  yellow  on  heating.  The  analysis  gave  the  following 
results : 

L  .520   grams    of    substance    gave   .1370  grams  AgCL   p.  c. 

Cl.=  6.61.     Water-free  —  7.28. 

This  corresponds  with  the  per  centage  of  chlorine  calculated  for 
the  tribasic  chloride  PbCl,.  3PbO. 

For  the  experiments  with  the  iodide  conducted  by  Mr.  Borden, 
lead  iodide  was  prepared  by  precipitating  pure  lead  nitrate  with 
pure  potassium  iodide  and  thoroughly  washing  and  drying  the  pre- 
cipitate. In  the  iirst  set  of  experiments  three  portions  were  taken. 
One  was  heated  on  the  sand-bath  ten  hours,  the  second  a  similar 
time  on  the  water-bath,  the  third  was  covered  with  ammonia  solu- 
tion and  set  aside  for  three  days  at  a  temperature  of  15 — 20°  C.  In 
the  first  two  instances  no  precautions  were  taken  to  keep  a  strong 
solution  of  ammonia  over  the  iodide.  In  the  analyses,  lead  alone  was 
determined  as  pointing  with  sufficient  accuracy  to  the  nature  of  the 
body  formed.  Corrections  were  made  for  the  percentage  of  water 
retained  in  the  powders  analyzed.  Generally  two  simultaneous  lead 
determinations  were  made  of  each  substance.  The  means  of  con- 
cordant analyses  are  given : 

1.  Substance  heated  on  water-bath  gave 62.50  p.  c.  Pb. 

2.  Substance  heated  on  sand-bath  gave 60.11  p.  c.  Pb. 

3.  Substance  standing  in  the  cold  gave 58.82  p.  c.  Pb. 

Calculated  for  Pbl,.  PbO,  p.  c.  Pb  — 60.51.  Calculated  for 
Pbl,.  2PbO,  p.  c.  Pb.— 68.45. 

From  this  it  would  seem  that  the  ammonia  which  was  only  mod- 
erately heated  had  the  greatest  effect;  that  which  was  not  heated 
at  all  had  the  least. 
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In  the  second  set  or  experiments  the  heating  lasted  only  seven 
hoars  (the  mixture  stood  three  days  before  heating)  but  care  was 
taken  to  insure  a  strong  solution  of  ammonia  always  covering  the 
iodide.    The  results  were  as  follows: 

1.  Substance  heated  on  water-bath  gave 64.13  p.  c.  Pb. 

2.  Substance  heated  on  sand-bath  gave 63.25     '^      ^^ 

Another  set  heated  ten  hours  without  previous  standing  were 
analyzed : 

1.  Substance  heated  on  water-bath  gave. ..61.60  p.  c.  Pb. 

2.  Substance  heated  on  sand-bath  gave 60.37     *^      " 

From  these  results  it  is  seen  that  the  longer  ammonia  is  allowed 
to  act  upon  the  iodide,  the  more  iodine  is  removed,  and  hence  the 
more  oxide  of  lead  formed.  To  test  this,  two  portions  were  taken 
and  the  ammonia  allowed  to  act  on  one  for  38  hours  (heating  it  on 
the  water-bath) ;  on  the  second  68  hours.  The  analyses  were  as 
follows : 

1.  Substance  heated  38  hours  gave 74.10  p.  c.  Pb. 

2.  Substance  heated  68  hours  gave 78.94     "      " 

Calculated  for  Pblg.  3PbO,  73.26  p.  c.  Pb;  forPbl^.  4PbO,  76.38 
p.  c.  Pb.;  for  Pbl,.  6PbO,  79.31  p.  c.  Pb. 

These  experiments  then  would  lead  to  the  following  conclusions : 

1.  By  the  action  of  ammonia  in  the  cold  the  monobasic  oxyiodide 
of  lead  is  formed. 

2.  By  heating  the  solution  wc  get  oxyiodides,  the  basicity  of 
which  is  determined  by  the  length  of  heating.  If,  by  the  more  ac- 
tive boiling  upon  the  sand-bath,  the  ammonia  solution  becomes 

weaky  then  the  tendency  is  to  form  the  monobasic  oxyiodide.  The 
oxide  of  lead  previously  formed  reacts  upon  the  ammonium  iodide, 
forming  lead  iodide  and  setting  free  ammonia. 

In  the  case  of  the  action  of  ammonia  on  lead  chloiide  as  exam- 
ined by  Mr.  Wood,  it  seems  that  the  oxychloride  formed  is  not  de- 
pendent upon  the  time  of  heating,  but  a  definite  oxychloride  is 
termed  whether  heated  six,  ten  or  fifteen  hours,  provided  the 
chloride  is  kept  covered  with  an  excess  of  ammonia.  If,  by  active 
boiling  on  the  sand-bath,  the  ammonia  solution  becomes  too  much 
weakened,  then  a  definite  oxychloride  is  formed,  independent  of 
the  number  of  hours  the  solution  is  heated.  Some  of  Mr.  Wood's 
experiments  were  repeated  to  test  these  conclusions. 

Chemical  Laboratory,  University  of  N.  C,  May,  1884. 
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DECOMPOSITION  OP  POTASSIUM  CYANIDK 

By  J.  F.  Wilkes. 

Entomologists  frequently  find  it  convenient  in  killing  insects  to 
use  a  bottle  containing  moistened  potassium  cyanide  over  which 
plaster  of  Paris  is  spread.  The  insect  usually  dies  in  a  few  minutes 
after  enclosure  in  the  bottle,  the  mixture  assumes  a  brownish  tint  and 
the  odor  of  hydrocyanic  acid  can  easily  be  detected.  As  no  expla- 
nation of  this  reaction  could  be  found,8ome  experiments  were  under- 
taken with  a  view  to  deciding  the  effect  of  the  plaster  of  Paris  and 
how  far  it  is  necessary  for  the  reaction. 

To  determine  the  nature  of  the  gas  given  off,  about  one  grain  of 
pure  potassium  cyanide  (only  the  chemically  pure  was  used  through- 
out these  experiments)  was  placed  in  a  test-tube,  moistened  with 
water  and  covered  with  a  layer  of  plaster.  Through  an  accurately- 
fitting  cork  two  bits  of  tubing  entered  this  test-tube,  one  extending 
nearly  to  the  surface  of  the  mixed  substances  and  having  its  other 
end  connected  with  a  washing  fiask  containing  a  strong  solution  of 
sodium  hydroxide  ;  the  other  just  entered  the  cork  and  was  con- 
nected with  a  calcium  chloride  tube  to  which  was  joined  a  tube,  300 
m.  m.  long,  filled  with  mercuric  oxide.  A  smaller  tube  from  the  end  of 
this  dipped  beneath  a  solution  of  potassium  hydroxide.  By  means  of 
an  aspirator,  air  was  drawn  through  this  system  of  tubes  slowly  and 
at  regular  intervals  for  about  two  days.  At  the  end  of  this  time 
the  potassium  hydroxide  was  tested  with  the  ferroso-ferric  solution 
and  no  trace  of  prussian  blue  could  be  detected.  The  calcium 
chloride  and  mercuric  oxide  tubes  were  then  removed  and  air  once 
more  drawn  through  into  a  solution  of  potassium  liydroxide.  On 
testing  this  the  reaction  for  hydrocyanic  acid  with  the  ferroso- ferric 
solution  was  very  clearly  given.  Here  then  was  proof  that  hydro- 
cyanic acid  and  no  cyanogen  was  formed  during  the  reaction.  As 
a  confirmatory  test,  however,  hydrochloric  acid  was  added  to  a  por- 
tion of  the  potassium  hydroxide  through  which  the  gas  had  been 
drawn,  then  sodium  hydroxide,  and  it  was  heated  to  boiling.  No 
ammonia  could  be  detected.  There  was  therefore  no  potassmm 
cyanate  present  and  hence  no  cyanogen  had  entered  the  liquid. 

The  aqueous  solution  of  potassium  cyanide  can  be  kept  unaltered 
in  closed  vessels  at  ordinary  temperatures  according  to  Pelouze  and 
Geiger  (Gmelin's  Hand-book,  vii,  415),  but  when  boiled  it  is  resolved 
into  ammonia  and  potassium  formiate.  It  is  well  known  that  a  strong 
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smell  of  ammonia  can  be  detected  on  opening  a  bottle  containing 
moist  cyanide,  but  we  have  Been  no  mention  of  the  formation  of 
hydrocyanic  acid  from  the  cyanide  by  simple  decomposition  without 
the  aid  of  carbon  dioxide  or  any  strong  acid.  It  was  noticed  during 
these  experiments  that  when  moistened  potassium  cyanide  was  en- 
closed in  a  test-tube  and  air  aspirated  over  it  for  several  days  a 
slight  but  distinct  prussian  blue  test  was  given  by  the  solution  of 
potassium  hydroxide  through  which  the  air  after  leaving  the  tube 
was  drawn.  Of  course  every  precaution  was  taken  to  free  the  air 
from  all  traces  of  carbon  dioxide  or  acid.  It  was  made  to  pass 
through  a  wash  bottle  containing  a  concentrated  solution  of  sodium 
hydroxide,  then  through  two  U  tubes  filled  with  small  lumps  of 
solid  hydroxide,  and  lastly,  to  have  proof  of  the  absence  of  carbon 
dioxide,  through  a  small  tube  containing  lime  water,  passing  thence 
into  the  tube  containing  the  cyanide.  This  experiment  was  repeated 
at  various  temperatures  ranging  from  12° — 18°  C.  and  always  with 
the  same  result.  If  the  amount  of  moisture  was  small,  the  depth 
of  color  gotten  in  the  f erroso-ferric  test  was  slight.  If  about  1  c.c. 
of  water  was  used  to  1  gram  of  the  cyanide  a  clear  deep  green  was 
gotten.  With  calcium  carbonate,  ordinary  hydrated  calcium  sul- 
phate or  barium  sulphate,  the  cyanide  when  mixed  in  about  equal 
parts  and  moistened  gave  off  apparently  about  the  same  amount  of 
hydrocyanic  acid  as  when  alone,  judging  from  the  depth  of  color  in 
the  f erroso-ferric  test.  With  the  anhydrous  sulphate  a  distinct  blue 
was  gotten,  showing  a  decidedly  increased  decomposition,  and  in 
this  case  the  mixture  left  in  the  tube  had  a  purplish  brown  color 
which  was  not  observed  with  the  others. 

Since  other  sulphates  and  other  calcium  compounds  failed  to  act 
on  the  potassium  cyanide  and  no  change  in  the  anhydrous  sulphate 
itself  could  be  detected,  it  seemed  probable  that  i^s  action  was  due 
in  some  way  to  its  power  of  combining  with  a  portion  of  the  water 
present  to  form  the  hydrated  sulphate.  When  an  excess  of  water, 
8-5  c.c,  was  added  to  the  mixture  of  the  cyanide  and  the  anhy- 
drous sulphate,  the  test  showed  very  little,  if  any,  more  hydro- 
cyanic acid  to  be  given  off  than  when  the  hydrated  sulphate  or  the 
cyanide  alone  was  used  and  no  discoloration  was  produced.  When 
barely  moistened  the  evolution  of  hydrocyanic  acid  was  considera- 
ble. If  porous,  partially  dehydrated  calcium  chloride  was  added 
to  the  cyanide  in  the  place  of  the  sulphate  the  amount  of  acid 
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evolved  was  still  greater  and  the  color  of  the  mixture  almost  black. 
Anhydrous  sodium  carbonate  had  the  same  effect,  though  in  a  lesser 
degree.  Again,  when  the  cyanide  and  the  plaster  had  both  been 
carefully  dried  the  air  was  drawn  over  them  for  four  days  and  no 
hydrocyanic  test  could  be  gotten  in  the  final  tube  of  potassium  hy- 
droxide. 

The  mixture  of  potassium  cyanide  and  anhydrous  calcium  sulphate 
left  after  two  or  three  days  of  aspirating  was  examined  and  found 
to  contain  potassium  hydroxide.     The  reaction  then  is  probably 

KCN+HjjO— HCN+KOH. 

It  has  been  shown  by  Karsted  (Poggcndorff^s  Annalen,  116,848) 
and  Storer  (Amer.  Chem.  Journal  v.  69)  that  where  air  alone  comes 
in  contact  with  corks  and  organic  connectors  carbon  dioxide  is 
formed.  This  would  probably  account  for  decomposition  when 
potassium  cyanide  and  water  alone  were  used,  but  the  greatly  in- 
creased depth  of  test  when  plaster  of  Paris  is  added  shows  a  decided 
action  on  the  part  of  that  body. 

Chemical  Laboratory,  University  of  N.  C. 
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RATE   OP    REVERSION    IN    SUPERPHOSPHATES    PRE- 
PARED  FROM  RED  NAVASSA  ROCK. 

By  W.  B.  Phillips,  Ph.  D. 

The  manufacture  of  a  high  grade  superphosphate  from  Red  Na- 
vassa  rock  is  one  of  those  problems  which,  appearing  easy  of  an- 
swer, yet  present  great  difficulties.  How  great  these  difficulties  are, 
only  the  manufacturer  knows.  Working  formula)  which  on  other 
natural  phosphates  give  entire  satisfaction,  on  red  Navassa  give 
curious  and  rather  discouraging  results.  In  this  rock  we  have  to 
deal  with  a  mixture  of  the  phosphates  of  calcium,  iron,  and  alu- 
minium, and  the  oxides  of  iron,  and  aluminium.  The  superphos- 
phate  made  from  it  is  consequently  of  a  more  complicated  structure 
than  that  made  almost  entirely  of  tri-calcium  phosphate,  i.  e.,  from 
bone,  or  Apatite,  or  Charleston  Rock. 

In  the  superphosphate  itself,  the  rapidity  with  which  reversion 
takes  place  is  largely  dependent  upon   the   content  of  iron   and 
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alamininm.  In  most  oases,  if  all  the  phosphoric  aoid  has  been  ren- 
dered solable,  the  reversion  proceeds  slowly.  But  if  any  anattacked 
iron  and  alumininm  oxides  are  present,  the  reversion  proceeds  rap- 
idly. (Compare  H.  Joulie,  Compt.  Rendus  88,  1879,  p.  1824,  and 
Carl  Ferd.  Meyer,  Zeit.  An.  Chem.  1880,  p.  309.) 

I  have  recorded  in  the  following  tables  the  results  of  some  observa- 
tions made  on  superphosphates  prepared  from  red  Navassa  rock. 
The  material  used  was  of  uniform  fineness,  the  whole  of  it  passing 
through  a  60  mesh  sieve.  The  samples  were  prepared  so  that  in  one 
there  should  be  about  5  per  cent.,  in  another  about  8  per  cent.,  and 
in  the  third  about  14  per  cent,  soluble  phosphoric  acid. 

The  same  method  of  analysis  was  used  in  every  case.  All  the 
phosphoric  acid  determinations  were  made  with  ammonium  molyb- 
date.  For  the  estimation  of  insoluble  phosphoric  acid  there  was 
UHed  a  slightly  alkaline  solution  of  ammonium  citrate,  100  c.  c.  to 
2  grms.,  time  30  mins.  Some  of  the  comparative  determinations  of 
insoluble  phosphoric  acid  had  to  be  omitted  from  lack  of  time,  but 
it  is  hoped  that  those  that  appear  will  prove  to  be  sutiicient  for  the 
end  in  view.  The  reverted  phosphoric  acid  was  determined  by 
difference. 
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^t  ■si:?!  si 

SI  11  Ills 

!] 

TolidPI 

IBIOI. 

Bt.'d 
ina. 
Holnnn 

OB.  Acid..,, 

■■    Ito* 
■■    100* 

S'r, 

■■ 

st.ia 

8.18 

8.76 

8.84 
IS  .OS 
13.00 
38.18 

Sl-TT 

B.ff! 
T.*) 

sio 

8.71 

:: 

13.4a 

6,CS 

!;» 

8.17 

la.iB 

13.41 

E 

a. ■a 

T.Bfl 

I0.4S 

lS.fil 
IS.W 

8.0»  8.18  7.ea'  7,W 
10.118  lU.tttl  .0611.41 

,.„„..„,„|„.. 

13.68  1S.M14.U;H,« 
B.W,  B.Sa'  0,0»   5.S6 

8.15 
T.8< 
7.BD 
IO.H» 

ta.n 

14.11 

14.17 

Cilealkted  on  Dtt  Buii. 

,iL.. 

1     End  of 
1  lMwe.k. 

^i^i 

SdWHk. 

Sudor 

Percent 

i  Per«nl. 

Percent. 

Pet  coat. 

U.OI 

15.41 

"S 

The  sample  yielding  about  8  per  cent,  soluble  pbosphoric  acid 
was  examined* thro ugb  amDch  longer  time  than  either  of  the  otfaen. 
For  comparison,  therefore,  ire  mnst  consider  them  at  the  end  of  the 
same  time,  i.  e.,  at  the  end  of  the  fourth  week.  During  this  time, 
as  indeed  throughout  the  experiment,  the  samples  worked  on  stood 
in  large  earthenware  pans  in  the  laboratory  and  were  protected 
from  dust. 
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T&ble  IT.  Bhoin  the  rate  of  reversion  for  4   weeks,  abiolate  and 
comparative,  and  the  accompanying  loss  of  moisture  : 

TABLE  IV. 


UlxiDK- 

■rut 

HlKing. 

BolnbTe. 

BtTcrtcd 

Lonaf 
Hoiolan 

Weelu. 

Lou  of 

(higiiuu. 

8<4abl(n:oiphoricAcld 

Par  ant. 
4.«8 

Pertrtt 

s.se 

POTCent. 

PerctoL 

PercraL 
11. U 

percent. 
Sl.GB 

■■    

T.88 

B.40 

B.tt 

31.01 

lO.IS 

si.oe 

"    

w.os 

Il.tO 

S.4S 

17.iB 

W.75 

».8I 

TABLK  V— COHPARS  TABLE  II. 
Bkb^tiob  of  Ihsol.  Pbo>.  Acm. 


End  or  Weeki. 


s 

, 

S            1 

r    1    .    1    . 

10        n 

,. 

:s 

14 

+.6"- 

*■.»•■ 

*Si--*Si'- 

-.a'pi' 

-iS' 

-.Si' 

-V 

-.&•■ 

i.ti- 

-.6"- 

TABLE  VI— COHPARE  TABLE  II. 

lOB  OF  SOLUBLl  IND  RlVCKTID  Pb08.  AC 


i 
s 

> 

1 

t 

B.OB 

1 

. 

1 
i 

1 
a 

1 
1 

1 

■5 

It. 

I 

i 

t'i 

LOH  or  Ptio«.*^cld 
(l»ln  RciM 

to 

s.sti 

S.93     5.38 

The  most  striking  fact  brought  out  by  these  tables  is  that  the 
insoluble  phoaphorio  acid  is  not  stationary,  bat  oscillates  from  week 
to  week.  Thus  from  Table  V.  it  is  seen  that  this  oscillation  of  in- 
solnble  phosphoric  acid  is  from  a  gain  of  .80  per  cunt  to  a  loss  1.22 
per  cent.,  the  interval  between  being  four  weeks. 

The  oscillation  of  insoluble  pliosphoric  acid  has  beeu  touched  up- 
on by  J.  Post,  (Chem.  Industr.  1882,  p.  217),  who  states,  among 
other  most  interesting  facts,  this,  that  during   the  first   month    the 
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phosphates  which  have  become  insoluble  in  water  remain  soluble  ih 
citrate  at  40"^;  bat  later  on  a  part  of  the  reverted  phosphoric  acid 
insoluble  at  40^  becomes  insoluble  in  citrate  even  at  90°.  In  other 
words,  the  per  cent,  of  insoluble  phosphoric  acid  varies  from  time 
to  time.  In  reflecting  upon  this  subject,  there  was  reason  to  sus- 
pect that  this  variation  was  largely  controlled  by  the  mechanical 
condition  of  the  analytical  sample.  Some  experiments  were  begun 
on  this  pointy  but  could  not  be  carried  through,  owing  to  the  pres- 
sure of  routine  work.  In  passing  an  article  of  6  per  cent,  or  8  per 
cent,  moisture  through  a  40  mesh  sieve,  a  good  deal  of  it  must  nec- 
essarily be  pulverized  finer  than  the  sieve.  The  less  moisture  the 
article  holds,  other  things  being  equal,  the  more  will  there  be  of  it 
much  finer  than  the  seive.  The  citrate  acts  upon  this  fine  stuff  more 
effectually  than  upon  the  coarser,  and  in  this  way  the  variation  of 
the  insoluble  phosphoric  acid  may  be  partially  explained.  Doubt- 
less this  has  some  effect,  for  from  the  7th  through  the  14th  week. 
Tables  11.  and  V.,  when  the  moisture  varied  from  8.22  per  cent,  to 
5.17  per  cent.,  there  was  a  loss  of  insoluble  phosphoric  acid  all  the 
time. 

Other  interesting  points  might  well  be  considered  did  this  space 
allow.  Such  as  they  are  the  careful  reader  will  recognize.  It  is 
hoped  to  follow  up  this  discussion  with  some  parallel  observations 
as  soon  as  possible. 

Laboratory  of  the  Kavassa  Guano  Company,  } 

Wilmington,  N.  C.     f 
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REVERSION    OF    PHOSPHORIC    ACID  BY    HEAT,  TO- 

GETHER  WITH  SOME  OBSERVATIONS  ON  THE 

FINE  GRINDING  OF  ANALYTICAL  SAMPLES. 

W.  B.  Philups,  Ph.  D. 

When  manufactured  phosphates  are  analyzed  immediately  after 
preparation,  the  percentage  of  phosphoric  acid  soluble  in  water  is 
generally  found  to  be  higher  than  at  any  subsequent  time.  A  por- 
tion of  it  becomes  insoluble  in  water,  but  is  soluble  in  some  of  the 
organic  salts  of  ammonia;  i.  e.,  in  the  oxalate  and  citrate.  To 
this  phosphoric  acid  the  tei*m  reverted  is  applied,  signifying,  as  is 
well  known,  phosphoric  acid  which,  though  at  one  time  soluble  in 
water,  has  become  insoluble  in  that  liquid,  and  occupies  an  inter- 
mediate position  between  the  original  tri-calcium-phosphate  of  the 
omde  material,  and  the  tetra-hydrogen-calcium-phosphate  of  the 
manufactured  product. 

The  change  from  soluble  to  reverted  begins  almost  at  the  very 
moment  of  manufacture,  and  continues  for  an  indefinite  period,  vary- 
ing among  other  things  with  the  raw  material  used,  the  quantity  of 
acid  employed,  Ac,  &o. 

It  might  be  supposed  that  as  this  reversion  begins  when  the  pro- 
duct begins  to  dry,  it  was  connected'  intimately  with  the  process  of 
drying.  But  it  has  been  shown  by  Post  (Chem.  Industr.  1882,  p. 
217,)  that  it  goes  on  even  in  samples  enclosed  in  hermetically 
sealed  bottles,  and  hence  is  not  dependent  on  the  loss  of  moisture, 
under  ordinary  conditions  of  temperature. 

The  limits  of  this  paper  will  not  allow  me  to  enter  at  all  into  the 
discussion  of  the  various  causes  of  reversion.  Among  the  more 
prominent  ones  are  the  presence  of  unattacked  oxides  of  calcium, 
iron,  and  aluminum,  and  calcium  sulphate  and  carbonate. 

The  object  of  this  paper  is  to  direct  attention  anew  to  the  fact 
that  a  temperature  of  100°  C,  maintained  for  varying[,lengths  of  time 
on  the  manufactured  phosphates,  causes  a  very  rapid  reversion. 

The  material  used  was  a  sample  of  an  "  Acid  Phosphate  "  pre- 
pared under  my  personal  supervision  at  the  works Jof  the  Navassa 
Guano  Company.     It  was  prepared  as  follows  : 

Pine  ground  Charleston  Rock 1,100  pounds. 

Sulphuric  Acid,  470  B 960         " 
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Several  tons  of  it  were  made  November  2l8t9  1888,  and  a  sample 
of  it  was  drawn  by  myself,  November  22d.  The  sample  was  polver* 
ized  by  hand  as  fine  as  possible,  and  analyzed  at  once. 

Fifty  grains  of  the  sample  were  then  taken  and  dried  at  a  tempera- 
ture of  QO^'-lOO"  C.  for  two  days.  At  the  end  of  that  time  a  sample 
was  drawn,  pulverized  until  it  passed  through  a  sieve  of  100  meshes 
per  square  inch,  and  analyzed. 

The  drying  was  continued  for  eight  (8)  days  longer,  at  the  end  of 
which  time  a  sample  was  drawn,  passed  through  a  100  mesh  sieve, 
and  analyzed. 

Tabulating  these  results  for  convenience  of  reference  we  have  : 


A 

B 

C 

On  a  Dry  Baids. 

24  hours  after  prep- 
aration, pnlverized 
by  hand. 

Afters  days  at90»- 
100«c.  ThroaghlOO 
mesh  sieYe. 

After  10  days  at  90»— 
100«>c.  ThronghlOO 
mesh  selYe. 

Total   Phosphoric  Add.... 
Soloble        "            **.... 
Insolable     "            "    .... 
Sererted      "            "      ... 
ATailable     "            "    .... 

17.81  percent. 

11.74    '*      " 
8.82   "      ** 
2.26    "      " 

18.99    **      " 

17.18  per  cent 

10.69   "      '* 

2.95   "      " 

8.69    "      " 

14.18    "      " 

17.82  per  cent 
7.48   "      " 
2.85   "      " 
6.99   "      " 

14.47   "      " 

We  have  here  a  loss  of  4.26  per  cent,  of  sol.  phos.  acid  in  days, 
a  loss  of  .47  per  cent,  of  insol.  phos.  acid,  and  a  gain  of  4.74  per 
cent,  of  reverted.  Ordinarily  the  loss  of  soluble  is  compensated 
by  the  gain  of  reverted,  while  the  insoluble  remains  about  the 
same.  Post,  in  the  article  before  referred  to,  claims  to  have 
found  that  in  the  course  of  six  (6)  months,  in  sealed  bottles,  some 
of  the  soluble  becomes  so  insoluble  as  not  to  be  dissolved  by  am- 
monium citrate  at  90°  C.  But  here  it  is  shown  that  in  ten  (10) 
days  at  a  temperature  of  90 — 100°  C,  some  of  the  originally  insolu- 
ble phosphoric  acid,  viz:  .47  per  cent,  h^s  become  soluble  in  amir 
monium  citrate  at  40°  (7.,  that  is,  has  changed  to  reverted  I  But 
this  loss  of  .47  per  cent,  of  insoluble  phosphoric  acid  is  doubtless 
due  to  the  very  fine  grinding  of  the  dry  samples.  For  the  differ- 
ence in  insoluble  phosphoric  acid  between  the  first  and  second 
analyses  is  .37  per  cent.,  while  the  difference  between  the  second 
and  third  is  only  .10  per  cent.  That  is  to  say,  the  difference  be- 
tween the  insoluble  phosphoric  acid  in  the  sample  pulverized  by 
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hand  and  the  sample  dried  for  two  (2)  dayci  and  then  passed  throi^h 
a  100  mesh  sieve,  is  .3Y  per  cent,  in  favor  of  the  finely  pulverised. 
Bat  the  difference  between  the  two  finely  palverized  samples  after 
eight  (8)  days  of  drying  is  only  .10  per  cent. 

That  the  ammoninm  citrate  should  dissolve*  more  phosphoric 
acid  from  the  finely  ground  sample  is  just  what  was  to  be  ex- 
pected. When  sufficient  sulphuric  acid  is  added  to  the  crude  tri- 
oalcium  phosphate  to  render  cUl  of  the  phosphoric  acid  soluble  in 
water  reversion  does  not  appear  to  proceed  as  rapidly  as  when  there 
is  present  some  of  the  original  undecomposed  phosphate.  But  in 
this  case,  when  using  Charleston  rock,  it  is  very  difficult  to  ob- 
tain a  product  which  will  dry  in  a  reasonable  time  without  the  aid 
of  artificial  heat,  or  some  carbonate  as  a  dryer.  Using  artificial 
heat  there  is  great  danger  of  hastening  reversion,  and  the  same  is 
true  if  some  chemical  ** dryer"  is  used,  to  say  nothing  of  the  reduc- 
tion of  the  content  of  total  phosphoric  acid  in  this  latter  case. 

There  is  one  point  to  which  I  wish  to  direct  especial  attention, 
and  that  is  what  I  conceive  to  be  the  necessity  for  Jine  grinding  of 
the  analytical  sample.  Plants  derive  their  food  from  the  soil  in 
solutions,  and  in  these  solutions  the  food  is  in  a  state  of  almost  in- 
conceivable fineness. 

In  estimating  the  value  by  chemical  analysis  of  any  plant  food, 
we  should,  as  far  as  practical,  approximate  to  the  degree  of  fine- 
ness to  which  the  food  must  be  reduced  before  the  plant  can 
use  it. 

Other  things  being  equal,  the  finer  we  grind  analytical  samples 
before  acting  upon  them  with  chemical  reagents  which  in  a  greater 
or  less  degree  represent  the  action  of  the  soil  the  nearer  do  we  i^- 
proach  to  the  methods  of  nature. 

Laboratory  of  Navassa  Guano  Company,  ) 
Wilmington,  N.  C.  Dec.  6tv   ifes.      f 
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Note  on  the  Molecular  Yolames  of  Some  Double  Chlor- 
ides.    B.  ROMAKIS. 

The  mol.  vols,  of  the  anhydrous  double  Chlorides  K^SnCl,  and 
(N  H^)^  SdCIq  are  respectively  138.6  and  146.1  and  the  contraction 
as  compared  with  the  voU.  of  the  constituent  chlorides,  38  and 
54.5,  agreeing  veiy  closely  Mdth  the  corresponding  platinochlorides. 
In  the  case  of  the  chlorides  (NH^),  PtCl^,  (NH^),  ZnCl^  and  K, 
SnOl^,  expansion  occurs,  the  mol.  vols,  being  larger  than  the  suma 
of  the  vols,  of  the  constituent  chlorides.  In  K,SbCl^  2.  H,  O  the 
mol.  vol.  is  200.8  and  the  contraction  52.6.  {Chem.  NewSy  XLIX. 
273.)  A.  A.  B. 

Spectroscopic  Examination  of  Vapors  Obtained  on 
Heating  Iron  and  Other  Metals  at  Atmospheric.  J.  Parbt. 

The  metals  were  heated  to  fusion,  and  the  spark  passed  through 
the  vapors  evolved.  Spectra  obtained  with  Fe.  Mg.  Cu.  Ac.  are 
described.     {Chem.  Nevoa^  XLIX,  284.)  A.  A.  B. 

Cbemical  Phenomena  of  the  Respiration  of  Plants.  T. 
L.  Phipson. 

In  a  previous  paper  {Chem,  News XLVIIL  205.)  the  author  has 
described  experiments  upon  the  respiration  of  unicellular  algae 
submerged  in  a  solution  of  CO,.  He  now  finds  that  the  conclusions 
then  formed  apply  to  unicellular  algae  in  general,  and,  probably,  to 
all  plants  except  fungi.  The  evolution  of  oxygen  in  spring  water 
is  less  active  after  renewal  of  the  supply  of  CO,  which  has  been 
once  exhausted,  and  spring  water  boiled  with  certain  precautions 
and  then  impregnated  with  CO,  does  not  permit  such  respiration. 
The  phenomenon  of  respiration  requires  presence  of  H,  0,  of  which 
spring  water  contains  an  abundance  ;  probably  6  to  8^  of  the  oxy- 
gen yielded  by  boiling  it  has  existed  as  H,  O,.  The  author 
promises  the  proof  of  this  conclusion  in  another  paper. 

MnO,  exposed  to    sunlight  in  spring  water  can    be  made  to 

breathe  like  the  unicellular  algae. 

{Chem.  NewSy  L.  87.) 

A.  A.  B. 
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Recent  Estimations  of  the  Amount  of  Salicylic  Acid  In 
the  CnltlTated  Pansy.    A.  B.  Qbiffiths  and  £.  C.  Conrad. 

Salicylic  acid  was  first  discovered  in  plants  by  Piria  in  1838  and 
later  (1844)  was  found  by  Grerhardt  and  Cahours  in  wintergreen 
{gauUheria  procunibens).  Mandelin  finds  this  acid  or  acids  of  the 
Cn  H^n-g  O3  series  in  the  Violaceae  generally. 

The  authors  find  salicylic  acid  in  the  common  garden  pansy  in 
the  following  proportions  : 

Leaves,  per  cent.   -        -        •        .        .1329 
Stems  «  ...         -     .0864 

Boots,  **         ...        -        .0630 

The  flowers  contain  only  a  trace.  Microscopic  examination  fails 
to  discover  crystals  of  the  acid  in  the  cells  of  the  plant  and  its  pro- 
duction and  function  in  the  plant  are  still  unexplained.  ( Chetn. 
Nem^  L  102.)  A.  A.  B. 

On  the  Physiology  of  the  Carbohydrates  In  the  Animal 
System.    F,  W.  Pavt. 

An  investigation  undertaken  with  the  object  of  ascertaining  the 
changes  undergone  by  the  four  chief  carbo-hydrate  elements  of 
foody  viz :  grape  sugar,  cane  sugar,  lactine  and  starch,  during  diges- 
tion. Beginning  with  the  stomach,  the  attempt  is  made  to  follow 
the  changes  in  these  substances  as  they  proceed  towards  absorption 
up  to  their  arrival  within  the  portal  system  of  vessels.  The  ex- 
periments were  performed  upon  the  digestive  organs  of  freshly- 
killed  rabbits,  portions  of  the  stomach  or  intestines  being  left  in 
contact,  for  a  given  time,  with  solutions  of  known  weights  of  the 
carbohydrate  in  question,  and  the  copper-reducing  value  of  the 
substance,  after  this  digestion,  was  compared  with  that  which  it  had 
been  found  to  have  before  contact  with  the  animal  substance.  In- 
asmuch as  grape  sugar  is  characterized  by  the  property  of  possess- 
ing the  same  reducing  power  after  treating  with  sulphuric  acid  as 
before,  while  the  carbo-hydrates  which  represent  steps  in  an 
operation  of  which  glucose  is  the  final  product,  are  altered  in 
reducing  power  by  the  action  of  the  acid,  the  author  took  the 
precaution  to  boil  one  portion  of  the  modified  liquid  with  sulphuric 
acid  in  all  cases  before  estimating  the  reducing  power.  The  copper- 
reducing  value  of  the  digested  liquid  may  thus  be  compared  with 
that  of  glucose,  while  the  relation  of  the  modified  product  to  glu- 
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€066  is  also  ascertained.  The  most  striking  results  of  these  ex- 
periments is  the  indication  that  transformation  of  glucose  into 
bodies  of  lower  reducing  power  is  possible  under  the  influence  of  a 
ferment  existing  in  the  stomach  and  intestines.  Boiling  of  the 
animal  substance  with  water  previous  to  the  experiment  was  found 
to  annul  the  action  of  this  ferment.  The  latter  body  seems  to  exist 
rather  within  the  walls  of  the  vessels  examined  than  upon  the  mu- 
cous surface.  So  far  as  the  experiments  have  gone,  the  author 
regards  them  as  indicating  that  this  ferment  is  more  abundant  in 
the  stomach  and  intestines  of  the  rabbit  than  of  those  of  the  dog, 
cat,  horse,  sheep  or  pig.     ( Chem.  Newa^  XLIX.^  140.)  A.  A.  B. 
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Synthesis  of  Anthrachinoline.    C.  Oraebb. 

After  Skraup  had  shown  that  y^-naphthylamine  on  being  treated 
with  glycerine,  sulphuric  acid  and  nitrobenzole,  was  converted  into 
/}-naphtochinoline,  it  seemed  probable  that  anthramine,  under  the 
same  conditions,  would  yield  anthrachinoline.  This  investigation 
was  undertaken  with  the  view  of  determining  whether,  in  this  case, 
the  same  product  would  be  obtained  as  that  derived  from  alizarine 
blue  by  heating  it  with  zinc  dust.  Previous  examination  led  the 
author  to  believe  that  the  anthrachinoline  derived  from  alizarine 
blue  has  the  following  composition  : 


H         „        H 


^  "  Y 


^"-H 


— C— CH 


Now,  as  the  amido-group  in  anthramine  was  supposed  to  hold  the 
same  position  as  the  nitrogen  atom  in  alizarine  blue,  it  was  there- 
fore probable  that  anthramine  would  yield  the  same  anthrachinoline. 
This  was  fully  verified  by  experiment.  An  anthramine  melting  at 
170^  C  is.  obtained.  It  forms  yellow  colored  salts  which,  in  solu- 
tion, possess  a  very  strong  green  fluorescence.  {Ber.  cL  chem.  Oe$. 
1884,  170.)  J.  H.  S.,  Jb. 
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Upon  the  Action  of  Phenylhydrazine  npon  the  Imido* 
etheriSl.    (Azidines.)    A.  PmsrsB. 

It  is  known  that  all  primary  amines  react  with  the  chlorides  of 
imido-ethers  in  such  a  manner  that  symmetrical,  di-snbstituted  amid- 
ines  Insult  therefrom,  viz  : 


NH  NR' 

+2R'NH,— RC  H-2C,H,0+NH5 


R.C  +2R'NH,— RC 

NHR' 


This  reaction  takes  place  (as  the  author  has  shown)  more  or  less 
rapidly  in  two  consecutive  phases,  viz  : 


NH  NR' 

(I)    RC  +R'NH,— Rq  +NH, 

'OC.H, 


bc,H, 


At  first  the  imido-group  is  exchanged  for  the  remainder  of  the 
amine  group,  and  then  only  is  the  ozyethyl  group  replaced  by  a 
second,  univalent  amido-radicals,  viz  : 

N  R'  N  R' 

(II)    R.C  +R'NH,— R.C  +C,II.OH 

\  \ 

OC,Hj  NHR' 

It  was  therefore  to  be  expected  that,  with  the  aid  of  the  hydraz- 
ines, analogous  reactions  would  take  place.  For  this  reason 
phenylhydrazine  was  treated  in  alcoholic  solution  with  the  chloride 
of  benzimido-ether. 

The  author  calls  the  first  class  of  these  compounds  "azido- 
ethers,"  and  the  second  class  "  azidines." 

In  reality  the  above  reactions  take  place  when  a  solution  in  abso- 
lute alcohol  of  about  2  mols.  phenylhydrazine  are  added  to  an 
alcoholic  solution  of  the  imido-ether  chloride.  {Ber.  d,  Chem.  Qes. 
1884, 1S2.)  J.  H.  S.,  Jb. 
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Upon  the  Action  of  Hydroxylamine  upon  the  Imido- 
€thers  and  the  Amidines.     (Acidoximes.)    A.  Pinnbs. 

It  was  found  that  hydroxylamine  united  readily  with  benzimido- 
••ther  and  benzamidine  to  form  benzoximido-ether 

N  OH  N  OH 

^HgC  and  benzoxamidine,  viz :      C^H^C 


\ 


OC,H, 


NH, 


{Ber.  d.  ch.  Oes.  1884,  184.) 

J.  H.  S.y  Jb. 


On  Paradibromchinoline.    Sigmund  Mbtzobb. 

The  original  material  in  this  investigation  was  benzene,  which,  at 
a  boiling  temperature,  was  treated  with  8  pts.  of  bromine.  Paradi- 
brombenzole  (M.  P.  89°  C.)  was  thus  obtained.  This  was  converted 
into  the  nitro- com  pound  by  treating  it  with  hot  nitric  acid.  The 
mononitroparadibrombenzole  was  converted  into  paradibromaniline 
by  reduction.  5  grms.  paradibromaniline,  12  grms.  nitrobenzole, 
60  grms.  glycerine  and  50  grms.  cone.  Hg  SO^  were  heated  to- 
together  for  5  hours.  The  melt  was  diluted  with  water  and  treated 
with  steam,  which  carried  over  a  compound  which  proved  to  be 
paradibromchinoline  (M.  P.  127*'-129*'  C).  {Ber.  d  ch.  Oes.  1884, 
186.)  J.  H.  S.,  Jb. 

On  Parachinoline  Sulpho-Acid.    Josbph  Happ. 

The  only  sulphur  acids  of  chinoline  now  known  are  the  ortho- 
and  meta-sulpho-acids  which  have  the  following  structure  : 

Ortho  sulpho-acid.  Meta  sulpho-acid. 

1:1'  1:4 

SO.  H 


'    4' 

[4    1 

^                  ■v 

4' 

r  4  ^ 

V 

8 

y 

8 

V 

2 

y 

2 

V 

1 

1' 

1 

\/\x                \/\y 

HS 

o»i 

f 

1 

!^ 

A  para  sulpho-acid  should  therefore  be  produced,  if  sulphanilio 
acid  were  treated  with  glycerine,  nitrobenzole  and  sulphuric  acid. 
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The  para  Bnlpho-acid  obtained  by  the  author  has  the  following- 
stractore : 


H,0, 


4' 
8' 

1' 


4 


1 


8 
2 


^^^ 


It  consists  of  highly  refracting,  shining  crystals,  which  are  quite 
stable.  It  dissolves  with  difficulty  in  cold,  but  more  easily  in  hot 
water.  The  aqueous  solution  reddens  litmus  paper.  It  unites  easily 
with  bases  to  forms  salts.     {JBer.  d.  chem.  Ges.  188J^  191.) 

J.  M.  S.,  JB. 

On  Derivatiyes  of  >9-Dinaphtylaniine.      Ch.  Ris  and  A. 

Webeb.     (Dinitro->9-Dinaphtylamine.) 

This  was  obtained  l>y  treating  the  base,  dissolved  in  glacial 
acetic  acid,  with  fuming  nitric  acid.  This  body  crystallizes  from 
camene  in  yellow  red  needles,  which  melt  at  224-225°  C. 

Tetranitro-/^-dlnaphthylamine. 

This  compound  is  formed  at  the  same  time  as  the  previous  one 
and  almost  exclusively,  if  nitration  is  performed  without  cooling 
the  mixture.  Crystallizes  from  nitrobenzole  in  little  yellow 
crystals.     M.  P.  286-286°  C.     (Ber.  d.  chem.  Ge8  1884,  ^97,) 

J.  11.  S.,  Jb. 

On  Chrysaniline.    O.  Fisheb  and  G.  Thobneb. 

The  authors  found  that  chrysaniline  is  a  diamidophenylacridine, 
as  they  were  enabled  to  obtain  not  only  phenylacridine  from  chrys- 
aniline, but  also  to  produce  the  latter  in  a  new  way,  synthetically. 
The  material  used  in  these  experiments  was  Oehler's  phosphine, 
which,  after  being  purified,  crystallizes  in  long,  golden  yellow 
needles. 

Chrysophenole. 

This  was  obtained  from  chrysaniline  by  heating  it,  under  pres- 
sure, with  3-4  pts.  strong  H  CI.  The  following  reactions  then  take 
place: 

Ci.  HiB  H  Cl+H,  O— Cj,  H,j  N,  0+N  H^  CI, 
or  C,o  ^11  N,  H  Cl+H,  O— C.^  H^,  N,  0+N  H^  CI. 
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Phenyl  acrldine. 

The  formation  of  thiB  compound  from  chrysaniline  is  a  proof 
that  the  latter  has  the  formula  C^  ^  H^  ^  N,.  10  grms.  chrysaniline 
were  dissolved  in  50  grms.  cone.  H^  S  O^,  the  mixture  cooled,  and 
then  treated  with  a  stream  of  nitrous  acid  until  an  excess  of  the 
latter  predominates.  The  diazo-compound  thus  formed  was  poured 
into  600  grms.  of  boiling  absolute  alcohol,  and,  after  the  evolution 
of  nitrogen  has  ceased,  an  intensely  yellow  green,  fluorescing  solu- 
tion was  obtained.  The  alcohol  was  distilled  off,  and  the  acid 
solution,  after  being  diluted  was  treated  with  an  alkali 
which  threw  down  a  precipitate  consisting  of  reddish  flakes.  These 
were  then  treated  with  a  current  of  steam.  A  substance  was  thus 
obtained  melting  at  181°,  which  turned  out  to  be  phenylacridine.  It 
will  therefore  be  seen  that  chrysaniline  is  a  diamidophenylacridine. 

Synthesis. 

E.  Renouf,  a  short  time  since,  found,  on  treating  orthonitrobenz- 
aldehyde  with  aniline,  that  a  compound  was  obtained  which  he 
called  orthodiparatriamidotriphenylmethane,  and  that  this  body,  on 
oxidation  with  arsenic  acid,  yielded  a  brown  coloring  matter.  The 
authors  found,  on  treating  this  triamidotriphenylmethane  with 
arsenic  acid  at  180-200°  C,  that  chrysaniline  is  formed.  {Ber,  d. 
eh.  Oes.  188^,  203,)  J.  H.  S.,  Jr. 

Chlorophyll  Probably  a  compound  of  Iron  with  one  of 
the  Glucosides.    A.  B.  Griffiths. 

From  recent  researches  of  E.  Schunck  upon  chlorophyll  (Proc. 
Roy.  Soc.  36.  183)  and  from  those  of  the  author  upon  the  value  of 
iron,  as  ferrous  sulphate,  to  plants,  (This  Journal,  vol.  VIL  77)  the 
attempt  is  made  to  justify  the  conclusion  suggested  in  the  above 
title.     {Chem.  Mwa,  XLIX.  237.)  A.  A.  B. 

The  Chlorination  of  Pyrogallol.    C.  S.  Wkbstkr. 

The  first  stage  in  chlorination  of  pyrogallol  (in  solution  in  gla- 
cial acetic  acid)  is  found  to  be  trichlorpyrogallol,  C,  0Cl3(0  H,) 
which  crystallizes  in  needles  with  SH,  O.  {Chem.  Newe^  XLIX. 
140.)  A.  A.  B. 
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On  the  Vstimatlon  of  Boracic  Acid  in  Borosilicates.    C. 

BODXWIO. 

The  estimation  of  boracid  acid  as  saoh,  or  in  simple  borates,  is 
of  no  particular  difficulty,  provided  the  re-agents,  (especially  hy- 
drofluoric acid)  are  pure.  The  estimation  becomes  much  more  diffi- 
cult in  the  presence  of  Si  Og. 

In  order  to  separate  both  acids,  the  mineral  is  fused  with  4 
times  its  weight  of  a  carbonate,  then  extracted,  first  with  water,  after- 
wards with  water  to  which  a  little  ammonium  carbonate  has  been 
added.  It  may  then  be  washed,  and  the  Si  O,  precipitated,  by  the 
addition  of  anmionium  sesquioarbonate,  or  auminic  chloride.  The 
ammonium  sesquioarbonate  is  added  in  portions  of  2^  pts.,  until 
the  carbonates  are  converted  into  bicarbonates.  The  ammonium 
carbonate  thus  obtained,  is  mostly  expelled  by  heating  on  a  water- 
bath,  and  the  Si  Og,  washed  with  water.  By  this  means  a  certain 
amount  of  Si  O,  remains  dissolved  in  the  alkaline  fluid,  which, 
after  expelling  all  the  ammonium  carbonate,  may  be  precipitated, 
by  adding  zinc  oxide,  dissolved  in  ammonia.  (Of  course  the  am- 
monia must  first  be  driven  off  by  evaporation.) 

(JR-c*.  ZeU.     1884.     US.) 

J.  H.  S.,  Jr. 

On  the  Quantitative  Estimation  of  Quartz  in  Bocks 
and  Clays.    J.  Hazard. 

The  method  depends  upon  the  decomposition  of  silicates  on  being 
treated  with  dilute  sulphuric  acid,  under  high  pressure. 

{Frea.  Zeit.     1884.     168.) 

J.  H.  S.,  Jb. 

On  the  Estimation  of  Nitric  Acid,  in  the  Presence  of 
Other  Acids,  which  mask  its  Reactions.     Antonio  Longi. 

The  estimation  of  nitrates  in  the  presence  of  iodides,  bromides, 
chlorates,  bromates,  etc.,  is  not  only  diflieult,  but  at  times  apt  to 
produce  grave  errors.  The  author  has  now  found  a  method,  which 
depends  upon  the  reduction  of  the  oxygen  acids,  and  the  elimina- 
tion of  bromine,  but  more  especially  of  iodine.  The  reduction  of 
the  oxygen  acids,  is  effected  with  SO^.      The  bromine  and  iodine 
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are  eliminated  by  6.  Vortmann's  reaction.  In  solutions  containing 
besides  the  oxygen  acids  above  mentioned,  also  ammonium  salts,  a 
part  of  the  N  H,  becomes  oxidized  to  nitric  acid.  In  such  cases, 
reduction  must  take  place  in  the  cold. 

The  solution  to  be  examined,  if  acid,  is  first  neutralized  with 
NajCOj,  and  then  treated  with  SOg,  until  it  smells  strongly  of  the 
latter.  When  reduction  is  complete,  the  solution  is  heated  to  ex- 
pel excess  of  SO,.  Then  add  NagCO,  to  slight  alkaline  re- 
action and  heat  to  boiling,  until  chromium,  and  the  other  heavy 
metals,  have  been  precipitated.  Filter,  if  a  precipitate  is  formed, 
and  acidify  with  acetic  acid,  to  the  solution  now  add  a  little  acetic 
acid  and  lead  peroxide,  and  boil  till  further  addition  of  HC^HjO, 
and  lead  peroxide  produces  no  fumes  which  color  starch  paper.  The 
solution  is  then  allowed  to  cool  and  filtered  to  separate  the  excess  of 
lead  peroxide.  Any  lead  in  solution  is  precipitated  with  sodium 
sulphate,  and  filtered.  The  filtrate  is  evaporated  to  dryness,  the 
residue  is  dissolved  in  water,  filtered  if  necess^y,  and  then  tested 
for  nitric  acid,  with  the  usual  reagents. 

{Ifhes.  Zeit.     1884.     W*) 

J.  II.  S.,  Jb. 

On  a  Simple  Quant itat ire  Method  of  Estimating  Nitric 

Acid.      E.  WiLDT  4fc  A.  SCHEIBB. 

This  method  is  a  modification  of  Schloesing's  process,  e.c,  reduc- 
tion of  the  nitric  acid,  to  nitric  oxide,  which  is  collected  in  a  glass 
bell  jar,  and  afterwards  oxidized  back  to  nitric  acid  by  adding 
oxygen.    The  author  uses  an  apparatus  of  peculiar  construction. 

The  liquid  to  be  examined  is  first  heated  to  drive  off  air  and  after 
15  or  20  minutes  boiling  a  solution  of  ferrous  chloride  is  run  in- 
to the  flask.  After  a  few  minutes  the  contents  of  the  flask  will 
turn  brown,  indicating  reduction.  The  liquid  is  now  heated  to 
gentle  boiling,  and  the  nitric  oxide  generated,  is  freed  from  H  CI 
by  passing  through  a  flask  containing  KOH.  It  then  passes  into  a 
receiver,  or  gas  holder,  where  it  is  oxidized  back  to  nitric  acid  by 
the  action  of  the  oxygen  of  the  air,  and  steam.  The  HNO3,  is  then 
estimated  in  the  usual  way  by  titration. 

{Free.  Zeit.     ISU-    lol.) 

J.  II.  S.,  Jir. 


\ 
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Estimation  of  Pliosplioric  Acid. 

A  report  of  the  Bub-committee  of  the  Chemical  Trade  Section  of 
the  London  Chamber  of  Commerce  gives  the  following  results  of 
analyses  of  a  sample  of  Charleston  phosphate  submitted  to  five  dif- 
ferent analysts: 

Phosphoric  acid  20.55        26.20        20.48        26.00        20.00 

Equal  to  phosph.  lime        67.50        57.19        57.82        58.06        56.75 

Four  of  the  results  were  obtained  by  the  magnesium  method, 
the  fifth  is  a  mean  of  two  determinations,  one  by  the  magnesium, 
one  by  the  molybdate  method.  Tlie  report  recommends  that  sam- 
ples, finely  ground  by  the  manufacturer,  shall  be  furnished  for  an- 
alysis and  additional  samples  of  the  same,  coarsely  cruslied,  for  de- 
termination of  water,  and  that  in  case  of  a  difference  of  more  than 
li^  of  calcium  phosphate  in  commercial  analyses  made  by  two  dif- 
ferent chemists,  the  results  shall  be  submitted  to  both  of  them  for 
their  opinion  as  to  the  cause  of  difterence.  The  report  is  signed  by 
five  members.     {Cheni.  NewSy  XLIX,  230.)  A.  A.  B. 

On  the  Estiinatioii  of  Phosphoric  Acid  in  Fertilizers. 

D.  LiNDO. 

A  comparison  of  the  oxalic  and  molybdate  mctliods.  The  dif- 
ficulty of  removing  silica  entirely  introduces  an  (?rror  which  is 
greater  in  the  oxalic  method,  but  not  entirely  absent  in  the  molyb" 
date  method.  Presence  of  Al  and  Fe  cause  precipitation  of 
SiOg.  Aluminium  silicate  is  soluble  to  a  small  extent  in  ammonium 
citrate,  but  not  in  presence  of  magnesia  mixture.  In  the  oxalic 
method  a  trace  of  lime  is  dissolved  from  the  oxalate  by  oxalic  acid. 
Reprecipitations  after  solution  in  acetic  acid,  as  generally  recom- 
mended, may  be  avoided,  however,  by  adding  an  excess  (1.5  to  2 
grms.)  of  citric  acid  at  the  proper  stage  of  the  process  and  filtering 
after  3  to  4  hours  with  suflicient  excess  of  Mg.  mixture.  P^  O^  in 
presence  of  ammonium  citrate  and  oxalic  acid  is  precipitated  as 
fully  in  two  hours  as  in  ten.     (  Chem,  Netcs  XLIX.  247.)    A.  A.  B. 

On  the  Qualitative  Examination,  and  the  Quantitative 
Estimation  of  As,  S,  P,  and  Other  Metals  in  Native 
Copper.    O.  KuHN. 

{Fres.  Zeit.     1881     ^^>'^.) 

J.  II.  S.,  Jr. 
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Estimation  of  Manganese  in  Cast  Iron  and  Spiegel.  C. 
L.  Bloxam. 

The  method,  which  is  particularly  adapted  to  estimatioD  of 
small  qnantities  of  iron,  depends  upon  precipitation  of  iron  as  phos- 
phate in  presence  of  acetic  acid.  This  precipitate  is  then  dissolved 
in  H  CI,  eraporated  to  separate  Si  O,,  and  oxidized  with  K  CIO,  ; 
excess  of  acetic  acid  is  added,  then  ammonia  and  excess  of 
!Nag  II  PO^.  The  precipitate  is  filtered  out,  redissolved  and  again 
thrown  down  with  acetic  acid  and  ammonia  ;  the  combined  filtrates 
are  boiled  to  expel  Nil,,  and  now  precipitated  as  crystalline  phos- 
phate. Tlie  wet  filter  and  precipitate  are  at  once  ignited  over  a 
Bun  sen  lamp.     Results  good. 

{Chan,  News  L,  112.) 

A.  A.  B. 

Notes  on  the  Tolunietric  Estimation  of  Iron.    R.  W. 

Atkinson. 

An  attempt  to  account  for  discrepancies  in  commercial  analyses 
of  iron  ores  made  by  different  chemists.  A  series  of  results  is 
tabulated,  showing  the  errors  which  arise  in  standardizing  a  bi- 
chromate solution,  when  iron  or  steel  of  known  composition  iq  dis- 
solved in  sulphuric  acid  and  titrated  directly.  The  results  of  this 
method,  whicli,  according  to  the  author,  is  in  very  general  use,  do 
not  agree  with  those  obtained  by  standardizing  with  ammonio- 
ferrous  sulphate,  nor  by  solutions  of  the  same  steel  in  nitric  acid 
and  subsequent  reduction  of  the  iron  after  evaporation  with  HCl ; 
the  last  two  methods,  however,  give  concordant  results.  The  dif- 
ficulty is  ascribed  to  the  action  of  hydrocarbons,  produced  during 
solution,  upon  the  solution  of  dichromate.  The  results  of  analyses 
in  the  latter  case  (direct  titration)  are  too  low.  ( Chem.  NewSy 
XLIX.,  117.)  A.  A.  B. 

On  the  use  of  Rosolic  Acid,  Methyl  Orange,  Fhen- 
acctoline  and  Fhenol-Phthalein,  as  Indicators.  Part  IIL 
R.  T.  Thomson.    • 

A  continuation  of  previous  papers.  The  determination  of  alkaline 
hydrates  in  presence  of  large  proportions  of  carbonates  is  accom 
plished  by  an  improved  process  depending  on  the  insensibility  of 
phcnolphthalein  to  precipitated  barium  carbonate.     A  solution  of 


i 
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bariam  chloride,  neutral  to  phenolphthalein,  and  of  known  strength, 
is  added  to  the  alkaline  solution  and  the  hydrate  present  is  titrated 
directly  in  the  coldj  the  latter  point  being  of  the  utmost  impor- 
tance. Calcium  chloride  cannot  replace  the  barium  salt  in  this  pro- 
cess. Directions  are  also  given  for  estimation  of  hydrates  in  pres- 
ence of  normal  sulphates  and  phosphates  of  the  alkaline  metals,  for 
the  estimation  of  bicarbonates  in  presence  of  normal  carbonates, 
and  for  the  estimation  of  alkaline  arsenates  and  arsenites.  ( Chem, 
News,  XLIX.,  119.)  A.  A.  B. 

Researches  on  Spectrum  Photography  in  Relation  to 
New  Methods  of  Quantitative  Chemical  Analysis.  Part 
II.    W.  N.  Habtley. 

An  abstract  of  a  paper  read  before  the  Royal  Society.  An  ac- 
count is  given  of  the  lengths  and  strength  of  metallic  lines  in 
solutions  of  definite  strength.  Tlie  sensitiveness  of  the  spectrum 
reaction  obtained  by  the  writer  is  almost  incredible,  i  o  o  o'o  o  o  o  ™6' 
is  easily  detected,  and  the  delicacy  of  the  reaction  is  practically 
unlimited.  The  spectra  of  the  more  strongly  basic  element  ex- 
hibits the  most  persistent  lines.  Examples  are  given  to  show  the 
application  of  the  tables  and  other  data  presented,  to  quantitative 
work.     {Chem.  Neios,  XLIX.,  US,)  A.  A.  B. 

Examination  of  some  Musts  of  1883,  for  Acids  and 
Sugar.    Wm.  Scuafer. 

The  acid  was  estimated  witli  -^  normal  caustic  soda  solution, 
using  litmus  as  indicator,  and  calculating  the  result  as  tartaric  acid. 
The  sugar  was  estimated  with  Fehling's  solution.     For  this  pur- 
pose the  must  was  heated  to  80°  C,  and  filtered,  and  then  treated 
with  Fehling's  solution. 

{IfVes.  Zeit.     1S8J,.     172.) 

J.  IT.  S.,  Jr. 
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Superphosphates  aud  Superphosphates.    F.  J.  Lloyd. 

The  author  critioiscs  the  results  obtained  in  the  agricultural 
experimeDts  of  T.  Jamieson  carried  on  for  several  years  in  Aber- 
deenshire and  Sussex,  England.  The  analyses  of  superphosphates 
used  by  Jamieson  show  so  large  an  excess  of  free  sulphuric  acid  that 
conclusions  against  the  use  of  superphosphates  in  general  are  not 
warranted  by  the  results  of  these  experiments.  {Chem,  Nisws, 
XLIX,  229.)'  A.  A.  B. 

Notes  on  a  Recent  Discovery  of  a  ParaiHne  Shale  Deposit 
in  Servia.    A.  B.  GRiFprriis.     (Chem,  Neic,%  XLIX.^  107.) 

A.  A.  B. 

On  a  New  Form  of  Gas  Assay  Furna«e.  W.  L.  Brown. 

Not  intelligible   without  the  accompanying  cut.    {Chem,  NewSy 
XLIX.,  108.)  A.  A.  B. 

Notes  on  the  Concentration  of  Sulphuric  Acid.  ByPkteb 
Hart. 

An  historical  review  of  methods.      Early  in  this  century  glass 
fetorts  were  set  in  a  sand  bath,  boiled  to  concentration,  allowed 
to  cool,   and   ^^  removed  in  their  arms  by  tnen   wearing  sheep- 
skin  aprons,"    emptied    and    refilled,   to    go    throuu^h    the    same 
Course.     Platinum  came  very  slowly  into  use.     Tennants  &  Co., 
of  Glasgow,  had   a  platinum   retort  in   use   from    1852   to    1864, 
^hen  it  was  replaced  by  the  large  glass  retorts  now  used.     Gossage 
in  1857  experimented  with  a  tower  filled  with  flints  and  heated  by 
furnace  gases,  the  forerunner  of  the  present  Glover's  tower,  but  it 
>ras  not  successful.     Constant-flow  systems  with  glass,  earthenware 
or  platinum  have  not  been  a  success.     Concentration  in  vacuo  at 
300*^  F.  has  been  proposed.     The  latest  and  ifiost  remarkable  pro- 
posal is  concentration  in  cast  iron.   Iron  is  not  attacked  by  boiling, 
concentrated  acid,  and  may  be  used  for  the  later  stages  of  concen- 
tration if  the  acid  be  saturated  with  ferrous  sulphate,  of  which  it 
retains  only  a  trace  at  6(5"^  B.     Acid  is  introduced  at  60"^  B.  into  a 
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retort  containing  a  large  quantity  of  hot  acid  at  66°  B.,  at  snch  a 
rate  that  the  density  of  the  mixture  does  not  pass  below  G5^  B. 
This  property  of  sulphuric  acid  has  long  been  known  and  is  largely 
applied  in  the  "parting"  process  for  gold  alloys.  It  is  remarkable 
that  it  should  have  remained  so  long  without  being  utilized.  (J, 
Soc.  Ch.  Ind.  III.,  6,365.)  A.  A.  B. 

On  the  Quaiitnatiye  Estimation  of  Oils  and  Fats.  (Pan 
11.)     E.  J.  Mills  and  T.  Akitt. 

Dissolves  the  oil  in  CS,  or  CCl^,  preferably  the  latter,  and  titrate 
with  Br  in  solution  in  the  same  solvent.  Tetrochloride  solution  of 
Br  is  stable  for  at  least  twelve  weeks.  The  oil  should  be  as  nearly 
as  possible  free  from  water,  as  the  latter  increases  absorption  of  Br. 
0.5  grm.  of  the  oil  is  taken,  dissolved  in  50  c.c.CCl^.  Standard  Br 
ia  added  until  a  permanent  coloration  (remaining  15  minutes)  is  pro- 
duced. /3  Naphthol  is  used  to  titrate  back  excess  of  Br.  It  forms 
a  monobromo-derivitive  in  presence  of  CCl^.  Average  probable 
error  is  0.62^,  or,  with  /3  naphthol  0.40j^.  Moan  strength  of  stand- 
ard Br  solution,  .00644  c.c.  grm.  per  c.c.  {J,  /Soc.  Ch.  Ind.  III., 
6,367.) 

A.  A.  B. 
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Abstracts  of  Patents  Relating  to  Chemistry. 

{lYom  the  Official  Gazette  of  the   IT.  S.  Patent  Office.) 


May  Oih,  I884. 

297,971.— Maniifacture  of  artificial  stone  and  marble. — U.  A.  Daniels. 
A  mixture  of  incompatible  substances. 

29 7,9S8.— Apparatus  for  manufacturing  illuminating  gas.— A.  O.  Granger. 

A  body  of  coal  in  a  furnace  is  heated  by  a  blast  of  air,  and  the  resulting 
products  are  burned  in  a  fixing  chamber,  whereby  it  is  heated.  Steam  is 
then  decomposed  by  passage  through  the  heated  coal,  forming  carbonic  oxide 
and  hydrogen,  which  are  stored  in  a  holder.  They  are  thence  passed  to  and 
carbureted  in  a  separate  auxiliary  liydrocarbon-vaporizer,  and  the  carbureted 
gas  is  fixed  by  passing  it  through  the  said  heated  fixing  chamber. 

298,020. — Method  of  manufacturing  artificial  stcme. — M.  B.  Handle  and 
B.  E.  Turner. 

A  partially  hardened  mass  of  cement,  sand  and  lime,  is  subjected  to  a  rub- 
bing operation  of  cement,  lime  and  water  for  filling  the^  pores,  etc.  The 
Btone  is  finally  saturated  with  lime  water. 

298,057.— Gas  generator  ami  298,058  Carbureter.— L.  C.  Beebe. 
Hydrogen  is  evolved  from  aciduated  water  and  iron  scraps,  and  passed 
through  gasoline  or  other  hydrocarbon. 

29S,072.— Insulating  material. — D.  H.  Dorsett. 

(■omposed  of  coal  tar,  paraflinc,  silicious  sand,  and  pulverized  coal  ashes 
and  cinders,  black  oxi<le  of  manganese,  and  ammonium  chloride. 

298,101.— Process  for  the  purification  of  water.— A.  R.  Leeds. 

The  water  is  saturated  with  oxygen  or  ozone,  by  causing  it  to  come  in  con- 
tuct,  while  under  artificial  pressure  and  in  motion,  with  compressed  air  in  a 
system  of  piixjs  and  air  chamborH,  permitting  both  air  and  water  to  enter 
under  pressure,  to  moVe  through  said  system  while  under  pressure,  and  to  be 
discharged  into  a  suitable  reservoir. 

298,149. — Process  of  dissolving  metals  in  nmmoniacal  solutions.— C.  R.  A. 
Wright. 

Consists  in  subjecting  fragments  of  copper,  etc.,  to  the  action  of  water,  am- 
monia iind  a  stream  of  air. 

298,1  (>5. — Apparatus  for  extracting  cane  juice. — G.  B.  Boomer.  Improve- 
ment on  patent  No.  2G9,G28  to  same  inventor. 

The  cane  is  cut  into  short  lengths  and  submitted  to  the  fumes  of  burning 
sulphur,  then  steamed  in  a  closed  tank  and  finally  pressed. 

298,176.— (Galvanic  battery.— C.  L.  Clarke. 

A  galvanic  cell  having  an  oxide  of  mercury  as  the  depolarizing  agent,  and 
a  solution  of  potassic  or  sodic  hydrate  as  the  exiting  fluid. 


247  ABSTRACTS  :     AMERICAN    PATENTS. 

29S,256.—  Process  of  obtaining  soda. — J.  Townsend. 

Elainit  is  mixed  with  silica  or  silica  and  altlmina,  the  mixture  heated  and 
air  or  steam  passed  through  it,  whereby  chlorine  or  hydroclilorlc  acid  is 
evolved.  Carbonacious  material  is  mixed  with  the  residue  to  reduce  the  sul- 
phates into  sulphides.  The  solutions  resulting  from  the  lixiviation  of  the 
latter  are  treated  with  carbonic  acid  to  form  carbonates. 

298,281.— Asbestus  compound  and  articles  made  therefrom.— G.  P.  Brig- 
ham. 

Asbestus  and  magnesia  paper  pulp  incorporated  and  made  plastic  to  be 
molded. 

298,282. — Fire  and  waterproof  material  for  roofing. — C.  F.  Brigham. 
Asbestus  board  or  paper  treated  with  silicate  of  soda  and  with  chloride  of 
calcium. 

May  13th,  I884. 

298,865.— Metallic  alloy  for  safes.- -J.  Farrel. 
Tin  plate  scrap,  iron  and  franklinite  iron. 

298,360. — Rendering  goods  nnd  fabrics  water-proof. — R.  S.  Forbes. 

The  goods  are  soaked  in  a  waterproofing  solution  composed  of  vegetable  or 
mineral  wax  or  parafflne  dissolved  in  a  light  hydrocarbon,  dried,  steamed, 
subjected  to  the  action  of  sulphuric  acid,  and  then  washed  and  neutralized  by 
means  of  an  alkaline  solution. 

298,426. — Furnace  for  the  manufacture  of  metals  direct  from  the  ore. — J. 
A.  Stearns. 

298,462. — Apparatus  for  generating  and  carbureting  hydrogen  gas. — L.  8. 
Groves. 

Hydrogen  is  evolved  from  iron  clippings  and  carbureted  by  passing  through 
gasoline. 

298,617  and  618. — Method  and  process  of  treating  cotton  seed. — J.  F. 
O'Shaughnessy. 

Relates  to  mechanical  processes  for  separating  the  fiber  from  the  pulverized 
hulls. 

298,640. — Separating  liquid  from  solid  matter  and  mechanism  therefor. — 
H.  Warden. 

A  filtering  press  in  which  successive  charges  of  the  liquid  are  subjected  to 
filtration  and  pressure. 

298,668.— Process  and  apparatus  for  extracting  gold  and  silver  from  their 
ores. — C.  P.  Bonnctt. 
An  amalgamation  process  witli  electrified  mercury. 

298,669.— Retort  for  ammonia  ice-making  apparatus.— M.  S.  Conly. 

A  series  of  pipes  and  partitions  whereby  aqua  ammonia  is  caused  to  flow  in 
one  direction  through  the  retort,  and  hot  water  is  caused  to  flow  in  the  other 
direction,  thus  subjecting  the  aqua  ammonia  to  a  constantly  increasing  heat. 

298,712. — Apparatus  for  reducing,  refining  and  separating  hydrocarbon 
oils.— E.  W.  Strain. 
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Maij  20th,  1884, 

298,734.— Apparatus  for  reducing  sulphur. — F.  Dickert. 
A  vertical  cylinder  furnished  with  strainers  and  surrounded  by  a  steam 
jacket. 

298,758.— Filter  press.— S.  H.  Johnson. 

Suitable  projections  upon  the  drainage  surface  of  the  press  plates  cause  the 
one  to  support  the  other. 

298,816. — Separating  the  oil  from  the  earth  used  in  refining  oils  or  fats. — 
M.  A.  Beal. 

Consists  in  subjecting  the  fat-saturated  earth  to  boiling  in  a  relatively 
large  body  of  water  and  then  removing  the  fat  from  the  surface  of  the 
water. 

298,941.— Paint.— L.  Brown. 

Sublimated  zinc  powder  and  whiting  or  other  suitable  coloring  matter  and 
a  vehicle. 

298.983. — Process  of  purifying  molten  iron  and  steel. — H.  Keeler. 
Consists  in  combining  them  while  in  a  molten  state  with  a  mixture  formed 
of  pure  copper  filings  and  pulverized  resin. 

298,997.— Electric  battery.— O.  Millard. 

Employs  a  mixture  of  lumps  of  carbon  and  lead  chromate  as  an  electrolyte 
in  connection  with  an  alkaline  solution. 

298,998. — Obtaining  brown  dyes  from  the  aromatic  diamines. — P.  Monnet. 

Consists  in  saturating  the  material  in  a  bath  composed  of  chlorhydrate  of 
paraphenylene-diamine,  or  its  specified  equivalent,  sulphuric  acid,  and 
water,  then  wringing,  and  then  treating  the  material  in  an  oxydizing-bath  for 
developing  the  color. 

299,088. — Composition  of  matter  to  be  used  as  a  fire  and  water  protective 
paint. — F.  L.  Putt  and  J.  B.  Stratton. 

Coal-gas  tar,  chloride  of  sodium,  Wisconsin  mineral  paint,  Venetian  red, 
sulphur,  resin,  asplialtum  and  other  substances  too  numerous  to  mention. 

May  27th,  I884. 

299,167. — Process  of  bleaching,  deodorizing,  and  sweetening  benzine.  J. 
Rowsell . 

The  petroleum  benzine  is  subjected  to  successive  applications  of  sulphuric 
acid,  alkali,  solution  of  saltpetre  and  sulphuric  acid,  solution  of  sugar  of 
lead  and  blue  copperas,  and  finally  to  the  chromates  or  bichromates  of  potas- 
sium sodium  or  ammonium. 

299,198.— Percolator.     C.  K.  Bradford  and  J.  G.  Benedict. 
A  drug  percolator,  consisting  of  a  vessel  provided  with  a  detachable  cover 
in  combination  with  an  air-forcing  device. 

299,324. — Process  of  purifying  or  refining  petroleum  and  other  distillable 
oils.    R.  Baynes  and  J.  Fearenside,  Jr. 
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Consists  in  adding  to  the  oil,  pulverized  dry  coke  or  charcoal  impregnated 
with  anhydrous  chloride  of  zinc,  until  it  arrives  at  the  consistency  of  mud, 
subjecting  it  to  distillation  and  then  condensing  the  distillate. 

299,887.— Apparatus  for  washing  phosphate  rock,  ores,  etc.    F.  Brother- 
hood. 
Relates  to  mechanical  arrangements  for  attaining  this  object. 

299,851. — Compound  for  cleaning  paint.    A.  S.  Cluff. 
For  cleaning  painted  surfaces  of  wood,  iron,  etc., consisting  of  lime,  borax, 
sal  soda,  sapolio,  (Georgia  clay,  whiting,  ammonia,  oil  of  vitriol,  and  water. 

299,872.— Composition  of  matter  for  giving  a  metallic  surface  to  paper.  J. 
Fraosecky. 
Argentine,  vermillion,  silver  bronze,  glue  and  water. 

299.885.— Process  of  and  apparatus  for  producing  heating  gas.    H.  Haug. 
From  carbonaceous  material  and  steam  or  carbonic  acid,  or  mixture  of  both. 
Not  intelligible  without  the  specification  and  drawing. 

299,888. — Apparatus  for  the  manufacture  of  nitrocellulose.  J.  W.  Hyatt, 
F.  V.  Pool,  J.  Everding,  J.  fl.  Stevens,  and  W.  H.  Wood. 

Consists  of  settling  tanks,  storage  tanks,  fresh  acid  tanks,  weighing  or 
measuring  tanks,  temperature  regulating  pots,  converting  pots,  centrifugal 
machine,  etc. 

June  ed,  1884. 

299.589.— Gas  purifier  and  method  of  revivifying  iron  sponge.  O.  H. 
Shiras. 

Iron  sponge  used  for  purifying  gas,  after  having  become  fouled,  is  reoxi- 
dized  and  revivified  in  the  purifying  box  by  means  of  a  current  of  steam  and 
air  blown  through  it. 

299,611.— Process  of  refining  petroleum.    L.  A.  Baker. 

Separate  crude  petroleum  into  its  light  and  heavy  constituents  by  mixing 
with  snow  and  filtering  off  the  lighter  constituent  from  the  cooled  mixture. 

299,704. — Dressing  compound  for  threads,  yarns,  etc.    J.  S.  Wattles. 
Composed  of  starch,  flour,  grease,  spirits  of  turpentine,  or  its  equivalent, 
alum  water,  and  paraffine  wax. 

299,774. — Washing  and  purifying  salt.    8.  8.  Garrigues. 
Place  the  salt  in  storage  bins  having  perforated  bottoms  and  allow  a  satu- 
rated solution  of  pure  salt  to  percolate  through  it. 

299,810. — Manufacture  of  artificial  stone.    B.  Landc. 
Cement,  and  pulverized  iron  slag. 

299,880.— Process  of  obtaining  hydrochloric  acid  from  the  residues  of  am- 
monia soda  manufacture.    L.  Mond. 

Produces  hydrochloric  acid  from  these  residues  containing  chloride  of  am- 
monium and  chloride  of  sodium,  by  evaporating  them,  whereby  the  chloride 
of  sodium  salts  act,  and  treats  the  remaining  product  with  sulphuric  acid. 
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299.857.— Preparation  of  collodion.    E.  Scheriug. 
Not  intelligible  without  the  specification. 

"    299,860.— Parafflne  freezer.    W.  C.  Scofleld. 

A  hollow  disc  provided  with  pipes  to  supply  cooling  liquid  to  the  chamber 
in  the  disc,  and  provided  with  suitable  means  for  sprinkling  liquid  parafflne 
on  the  disc  and  automaticlly  removing  it  when  frozen. 

299,900.— Manufacture  of  glucose.    L.  Barbler. 

Applies  the  carbonation  process  or  treatment  with  carbonic  acid  to  the  im. 
pure  syrups  obtained  by  the  direct  sacchariflcation  under  pressure  of  the  amy- 
laceous or  other  materials  previously  cooked,  disintegrated  and  diluted. 

299.919.— Gas  generator.    P.  English. 

June  10th,  1884. 

890,008.— Carbonic  acid  gas  generator.    L.  W.  Puffer. 
For  the  manufacture  of  mineral  waters. 

800,018. — Gkisometer  for  washing  carbonic  acid  gas.    R.  F.  Scannell. 

800,028.— Antifriction  composition.    W.  W.  Smalley. 
Graphite,  shellac  and  gum  copal. 

800,027.— Apparatus  for  preparing  oxygenated  air.    A.  Stamm. 

The  combination  with  an  air  compresser  of  two  strong  closed  tanks  which 
are  filled  with  liquids  that  absorb  oxygen  in  comparatively  larger  proportion 
than  nitrogen,  preferably  with  water  having  a  layer  of  oil  or  glycerine  (?)  on 
top. 

800,035. — Process  of  and  apparatus  for  electro -depositing  copper,  brass, 
etc    W.  H.  Walenn. 

The  solution  consists  of  cyanide  of  potassium  and  neutral  tartrate  of  ammo- 
nium, charged  by  electrolysis  with  the  metal  or  alloy  to  be  deposited  and  per- 
fected by  the  addition  of  cupric  ammonide. 

The  process  of  electro-depositing  metals  and  alloys  by  subjecting  them  to 
the  action  of  an  electro-depositing  solution  in  a  closed  vessel  under  a  pressure 
exceeding  that  of  the  atmosphere  at  a  temperature  of  from  190°  Fahr.  up  to 
the  boiling  point  of  the  solution. 

800,183. — Process  of  and  apparatus  for  producing  cold.    J.  C.  Ross§. 

Consists  in  applying  to  a  liquid  a  chemical  that  will  produce  cold  while 
going  into  solution  therein.  )ising  the  cold  solution  thus  formed  to  cool  a  fresh 
body  of  liquid,  then  dissolving  a  cooling  agent.in,  and  thus  further  reducing  ' 
the  temperature  of  the  second  body  of  liquid. 

300,1 76.— Galvanic  element.    W.  Wenzel. 

The  negative  electrode,  zinc,  is  contained  in  a  dialyzing  cell  and  immersed 
in  an  alkaline  solution,  in  combination  with  a  positive  electrode  of  platinum 
or  carbon  immersed  in  nitric  acid  of  80°  to  40°  Beaum€  contained  in  a 
second  porous  cell,  and  a  conducting  liquid,  sulphuric  acid  of  from  50"*  to  70° 
Bl.  to  electrically  connect  the  electrodes  through  the  medium  of  the  constant 
osmotic  exchange  between  the  sulphuric  and  the  nitric  acid. 
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900,190.— Fire  extiDgiishiiigGOiDpoiud.    X.  6.  Btftlett. 

A  tire  eztiogolshiDg  gremile  henneticallj  sealed  containing  free  carbonic 
acid  gas,  together  with  the  alkaline  dilorides,  and  an  alkaline  chloride  in  so- 
lotion  therein. 

S00,S81.— ExploeiTecompoand.    W.  R  Quinan. 

A  low-explosire  powder  composed  of  a  small  proportion  of  nitroglrcerine, 
carbonaceous  material,  either  pulTerized  or  in  the  fcHm  of  non-porous  small 
mansm  or  grains,  and  an  explosire  salt  in  the  form  of  nonporoos  untritnimted 
small  masses,  grains  or  crystals. 

S00.S2i.— Alloy  for  coating  metsK    C.  E.  Manby. 

Lead  from  sixty  to  eighty  per  cent. ;  dnc  from  ten  to  fifteen  per  cent. ;  tin 
from  fifteen  to  twenty  per  cent.,  and  nickel  from  six  one-hondredths  of  one 
per  cent  to  one  per  cent 

S00,S90« — Process  of  and  apparatus  for  manufacturing  gas.  J.  L.  Stewart. 

Consists  in  producing  water  gas  by  the  decomposition  of  steam  in  contact  with 
heated  carbon,  drawing  such  gas  while  hot  directly  into  a  yaporizing  and  mix- 
ing conduit  by  means  of  a  Jet  of  oil  under  pressure,  and  thereby  forcing  the 
gas  into  the  vaporizer  and  carbureting  it,  and  then  combining  and  fixing  the 
mixture  in  heated  retorts. 

tOO^SSl. — Process  of  and  apparatus  for  manufacturing  gas.  J.  L.  Stewart 
Consists  in  nosing  a  body  of  fuel  to  incandescence  by  combustion  thereof 
with  air  and  decomposing  steam  in  contact  with  the  incandescent  fuel  by  inter- 
mittent operations,  and  periodically  raising  and  breaking  up  the  body  of  fuel 
by  sudden  pufFs  or  blasts  of  a  gaseous  or  uniform  fluid  under  high  pressure 
greater  than  the  ordinary  air  blast. 

O.  H.  K. 
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COMPOSITION  AND  METHODS  OF  ANALYSIS  OF 

HUMAN  MILK. 

By  Prof.  Albert  R.  Leeds,  Ph.D. 

1>7  invitation,  before  the  College  of  Physicians  of  Philadelphia,   May  7,  1884,  and 
reprinted  by  permission  from  advance  sheets  of  its  Transactions. 


a  previous  paper,  "  On  Infant  Foods,"  which  I  read  before  the 

^'^^lege  of  Physicians  of  Philadelphia,   May  2,  1882,  I  alluded 

^^^^fly  to  the  investigation  then  in  progress  upon  the  Composition 

^^     Tluman  Milk,  and  gave  a  tabular  statement  of  the  minimum, 


imum,  and  average  results  of  the  analyses  of  43  samples,  the 

^^tal  number  of  analyses  which  I  had  made  up  to  that  date.     Since 

^^«n  I  have  analyzed  37  more  samples,  and  have  verified  the  results 

^^  a  critical  examination  of  the  various  methods  of  analysis .  which 

^^e  in  use  at  the  present  time. 

In  the  beginning  of  my  previous  paper,  I  asked  the  question, 
**  What  is  human  milk  ? ''  and  stated  that  to  answer  this  question 
^tisf actorily,  we  should  know  at  least  three  things  :  1st.  All  the 
Constituents  ;  2d.  Their  relative  proportion  :  3d.  Their  chemical 
and  physiological  propeities.  It  is  not  my  present  object  to  discuss 
the  first  and  third  points,  except  in  the  light  of  the  following  iso- 
lated results  which  were  only  incidental  to  the  main  object  of  the 
present  inquiry. 

The  albuminoids  and  fat  of  a  large  number  of  samples,  as  ob- 
tained by  precipitation  with  Ritthausen's  solution,  were  extracted 
^With  ether,  until  the  albuminate  of  copper  ceased  to  give  up  any 
further  traces  of  fat  to  the  solvent.  It  then  became  after  drying  a 
"Very  light  green  amorphous  powder. 

In  order  to  separate  the  albuminoids,  this  powder  was  digested 
'Vdth  very  dilute  hydrochloric  acid,  which  carries  some  of  the  or- 
ganic matter  into  solution  along  with  the  copper.  The  residue, 
^ter  washing  and  drying  at  100°,  formed  brownish,  somewhat 
l>rittle,  amorphous  masses. 

The  percentage  of  cupric  oxide  contained  in  this  albuminate  of 
copper  was  found  in  two  analyses  to  be  20.93  per  cent.,  and  20.63 
per  cent.  The  ultimate  analyses  of  the  albuminate,  after  deducting 
cupric  oxide,  yielded  the  following  results  : — 
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I.  n. 

Per  cent.  Per  cent. 

Carbon 49.07  49.17 

Hydrogen 7.15  7.22 

Nitrogen 14.67 

Sulphur 1.08  1.15 

Two  analyses  of  the  total  albuminoids,  left  behind  after  the  fore. 

going  treatment  of  the  albuminate  qf  copper  with  dilate  hydro- 

chloric  acid,  gave  the  following  figures  : — 

I.  II. 

Per  cent.  Per  cent. 

Carbon 52.89  

Hydrogen 7.02  

Nitrogen 18.64  18.50 

Sulphur 1.49  

The  albuminoids,  separated  by  hydrochloric  acid  from  the  copper 
albuminate,  were  digested  with  50  per  cent,  alcohol,  at  the  boiling 
point.  On  cooling,  the  filtered  solution  deposited  a  white  floccu- 
lent,  Yoluminous  precipitate,  whilst  the  residue  on  the  filter  formed 
a  somewhat  brownish  mass. 

This  precipitate  would  correspond  to  the  "  caseo-protalbin "  of 
DanUewsky  (Jahresb.  der  Thierch,  1880^  186)^  and  the  residue, 
which  was  much  the  larger  in  amount,  to  his  **  caseo-albumen." 

An  analysis  of  the  caseo-protalbin  gave  : — 

Percent. 
Carbon 55.80 

Hydrogen 6.07 

Nitrogen 17.17 

An  analysis  of  the  '*  caseine,"  obtained  by  Makris  in  quite  a  dif- 
ferent manuer  from  Woman's  Milk,  yielded  for  its  composition, 
Carbon  62.35  per  cent.;  Hydrogen  7.27  per  cent.;  and  Nitrogen 
14.65  per  cent. 

The  foregoing  analyses  render  evident  that  the  bodies  examined 
are  not  homogeneous,  and  in  every  case  the  process  of  separation 
left  behind  mixtures  of  substances  the  true  nature  and  composition 
of  which  are  at  present  unknown.  Moreover,  the  deportment  and 
properties  of  the  bodies  examined  are  such  as  to  lead  one  to  the 
oonclusion  that  ^the  investigation  was  being  conducted,  not  upon 
bodies  in  the  condition  and  with  the  properties  which  they  possess- 
ed originally  in  woman's  milk,  but  upon  substances  whose  compo- 
sition and  properties  had  been  altered  by  the  operation  of  the  re- 
agents employed. 
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It  had  been  the  intention  of  the  author  to  endeavor  to  isolate  the 
^v^arions  oonstituents,  at  present  yery  imperfectly  known,  of  the  fat 
of  human  milk«    This  desire  had  been  increased  by  the  fact  that 
"^lie  ethereal  extract  of  the  copper  albuminate,  obtained  from  nu- 
xxierouB  samples,  although  not  by  any  means  from  all,  was  colored 
emerald-green  by  some  copper  salt.    As  to  the  chemical  nature  of 
copper  salt,  going  as  it  does  in  perfect  solution  in  ether,  I  haye 
.o  knowledge.    Unfortunately,  the  entire  mass  of  fats  was  lost  by 
^^<)cident  in  the  early  stages  of  manipulation,  and  I  shall  haye  oon* 
-^Iderable  difficulty  in  again  procuring  sufficient ,  material  to  work 
ipon.     No  sample  of  cow's  milk  which  I  haye  analyzed  yielded 
ether  an  emerald-colored  solution.    The  unknown  body  is  pe- 
culiar to  woman's  milk. 

METHODS   OF  ANALYSIS. 

Passing  by  the  methods  of  analysis  which  were  employed  when 
"^itte  nature  of  the  difficulties  to  be  oyercome  was  imperfectly  under- 
stood, and  omitting  from  discussion  in  this  paper  the  earliest 
:Ke8ults  as  obtained  by  Meggenbofen,  Payen,  Henri  and  Cheyallier, 
3j'H6ritier.  Queyenne,  Simon  Clemm,  Sherer,  Donn6,  Heilen,  Reg- 
'Xiault  and  Lehmaun,  the  first  method  claiming  our  attention  is  that 
Ynade  use  of  by  Yernois  and  Becquerel,  in  their  essay  '^  Du  Lait  ohez 
la  Femme,"  Paris,  1863. 

Although  regarded  by  the  authors  of  the  process  as  the  smallest 
'which  they  could  employ,  the  amount  of  milk  regarded  by  Y.  and 
S.  as  necessary  for  analysis  is  excessiye,  being  60  grammes. 

Total  Solids, — Of  this,  30  grms.  are  taken  for  determination  of 
total  solids,  which  are  found  by  eyaporation  to  constant  weight  at 
80°  C.  It  is  eyident  that  the  eyaporation  of  so  large  an  amount  at 
so  low  a  temperature  not  only  requires  yery  many  hours,  but  pre- 
sents great  difficulties  in  the  way  of  expelling  the  last  traces  of 
moisture. 

Fat. — ^The  total  solids  are  exhausted  on  a  filter  with  ether.  The 
loss  in  weight  is  set  down  as  fat.  Or  the  ethereal  extract  after 
eyaporation  giyes  the  weight  of  fat  directly. 

The  estimation  of  fat  by  loss  of  weight  inyolyes  numerous  sources 
of  error.  And  eyen  the  direct  estimation  according  to  this  method 
is  erroneous,  inasmuch  as  ether  yery  partially  exhausts  a  dried  resi- 
due of  this  nature.    Consequently,  the  figures  obtained  by  Y.  and 
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B.  for  fat  are  mach  too  low,  the  average  in  80  samples  being  only 
2.67  per  cent. 

The  other  30  grms.  are  coagulated  by  boiling  with  some  drops 
of  acetic  acid.  The  filtrate  contains  sugar,  extractive  matters,  and 
soluble  salts. 

Milk  Sugar, — Its  determination  by  the  saccharimeter,  as  per. 
formed  by  Y.  and  B.,  gives  less  accurate  results  than  those  obtained 
by  direct  chemical  methods. 

Albuminoids. — The  authors  regard  the  nature  of  the  extractive 
matters  as  so  entirely  unknown  as  to  make  their  determination  by 
analysis  impossible,  and  set  down  under  one  head  what  they  de- 
nominate **  caseum  and  extractive  matters."  Its  amount  is  found 
by  subtracting  the  sum  of  the  weights  of  fat,  sugar,  and  ash  from 
the  total  solids.  If  it  were  possible  by  their  method  to  determine 
these  four  quantities  correctly,  the  difference,  which  they  style 
caseum  united  with  extractive  matters,  would  be  the  albuminoids. 
But,  otherwise,  the  difference  represents  the  algebraic  sum  of  the 
errors  committed  in  the  various  determinations,  and  this  difference, 
in  'the  present  instance,  the  amount  of  fat  and  sugar  as  stated  by 
V.  and  B.  being  much  too  low,  is  correspondingly  too  high,  being 
3.02  per  cent. 

AncUt/sis  by  the  same  method  as  that  usually  employed  for  Colo's 
MUk. — ^This  method,  which  is  practiced  by  some  of  the  public 
analysts  of  New  Jersey  and  New  York,  and  which  is  a  somewhat 
modified  form  of  Wanklyn's,  will  be  found  stated  in  Caims's 
Quantitative  Analysis,  p.  204. 

The  results  obtained  on  sample  of  woman's  milk,  Laboratory  No. 

1133,  were  as  follows  : — 

Per  cent. 

Ash 0.31 

Fat 2.02 

AlbumlDoids 2.60 

Milk  sugar 8.19 

Total  solids  by  summation 13.02 

Total  solids  by  evaporation 18.63 

The  fat,  as  thus  determined,  is  too  low,  although  it  was  extracted 
by  digesting  the  solids  left  after  evaporation  with  boiling  etlier  six 
times,  and  with  cold  ether  as  many  times  more. 
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The  sugar  is  too  high.  After  weighing  it  was  re-dissolved  in 
"^^ater,  and  the  amount  of  albuminoids  contained  in  it  determined- 
This  was  0.78  per  cent.,  which,  subtracted  from  the  sugar,  as  de- 
^t^ermined  in  accordance  with  the  method,  left  7.41  per  cent.,  which 
xs  the  correct  result. 

The  albuminoids  are  also  too  high,  and  the  excess  is  still  greater 
"vhen  the  albuminoids  contained  in  the  sugar  are  added  to  those  as 
determined  in  accordance  with  the  method,  the  total  being  3.38  per 
<sent.     This  excess  is  due  to  fat. 

Correcting  the  results,  as  found  directly  by  the  method,  by  the 

xesults  obtained  by  separately  analyzing  the  various  educts,  we 

liave :  ' 

Per  cent.        Per  cent 

Fat,  determined  by  method 2.62 

Fat,  extracted  from  casein  residue 2.18 

Actual  fat « 4.80 

Albuminoids,  determined  by  method 2. 60 

Albuminoids,  contained  in  sugar 0.78 

Sum  of  albuminoids 8.88 

Deduct  fat  found  in  caseine  residue 2.18 

Actual  albuminoids 1.20 

Sugar,  determined  by  method 8.19 

Deduct  albuminoid  found  in  sugar 0.78 

Actualsugar 7.41 

Ash 0.21 

Total  solids,  by  summation 13. 62 

Total  solids,  by  direct  evaporation 18.68 

DetermincUion  of  tlie  Albuminoids  by  Ptecipitation  with  Acohcl.  * 
— 20  c.c.  of  dilute  acetic  acid  are  added  to  weak  acid  reaction, 
then  four  volumes  of  strong  alcohol,  the  mixture  well  stirred 
allowed  to  settle  during  an  hour,  and  filtered  upon  a  weighed  filter. 
The  precipitate  is  washed  six  or  eight  times  with  cold  sixty  per 
cent,  alcohol,  then  with  ether,  dried  at  120-126°  C.  and  weighed. 
The  alcoholic  filtrate  is  evaporated  to  small  volume,  the  resultant 
precipitate  transferred  by  means  of  sixty  per  cent,  alcohol  to  a 
weighed  filter,  washed  repeatedly  with  the  same  alcohol,  and  finally 
with  ether.  '^These  filtrates  are  again  evaporated  to  a  small  vol- 
ume, the  precipitate  obtained  dissolved  in  water,  an  aqueous  solu- 
tion of  tannic  acid  added,  the  precipitate  so  obtained  transferred 

1  Handb.  der  Physiol,  Chezn.  Anal.  p.  402.    Hoppe-Seyler. 
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to  a  weighed  filter,  washed  first  with  water,  then  with  alcohol  and 

ether,  dried  at  120°  and  weighed.    The  three  precipitates  together 

contain  all  the|albuminoidB.    They  mmut  be  ignited,  and  the  amoonta 

^  Handb.  der  Fhysiolog.  Chem.  AnaL    Berlin,  1888,  p.  401.    Hoppe-Seyler. 

of  ash  deducted.  This  method  gives  too  low  results  when  the  ad- 
dition of  tannic  acid  is  omitted.  The  trial  of  this  method,  as  per- 
formed on  sample,  Laboratory  No.  1,133,  yielded  the  following 

results : 

Per  cent. 

AlbumlnoidB  in  first  precipitate 0.66 

"  **  second  precipitate 0.65 

"  "  third         "  1 0.42 

Total  albuminoids  80  determined 1.68 

The  analysis  of  these  albuminoids  yielded  : 

Per  cent. 

TnX 0.00 

Milk-sugar 0.48 

Deducting  this  amount  of  milk-sugar,  we  have  : 

Per  cent. 

Total  albuminoids  as  found 1.68 

Deducting  ndlk-sugar 0.48 

Albuminoids  actually  present 1.20 

Distilling  off  the  alcohol  and  ether  from  the  first  and  second 
precipitates  and  determining  the  milk-sugar  in  the  collected  filtrates 
from  the  albuminoids,  I  obtained  : 

Per  cent. 

Fkt   4.80 

Milk-sugar 6.98 

These  results  make  it  evident,  what,  indeed,  was  feared  during 
the  whole  course  of  the  analysis  by  this  method,  that  notwithstand- 
ing the  great  expenditure  of  time  in  washing  these  precipitates,  the 
washing  was  incomplete,  and  some  milk-sugar  was  left  behind. 
This  supposition  is  confirmed  by  the  fact  that,  upon  adding  the 
milk-sugar  contained  in  the  albuminoid  precipitates  to  that  con- 
tained in  the  filtrates,  the  sum  is  the  correct  percentage  of  sugar. 

J)etermtnation  of  the  Albuinen  and  I^eptone  by  Ftecipitation 
ioUh  Magnesium  Sulphate,'^ — The  assumption  upon  which  this 
method  is  founded  is  that  when  crystallized  magnesium  sulphate  ia 
added  to  milk  to  the  point  of  complete  saturation,  the   caseine  is 


THB  COMPOSITION  AND  METHODS  OF  ANALYSIS  OF  HUMAN  MILK.  258 

Completely  precipitated,  whilst  the  albumen  and  peptone  are  not. 
Irx  tlie  execution  of  the  method,  40  c.  c.  of  a  saturated  solution  of 
xziaf^esium  sulphate  are  added  to  lo  gims.  of  milk,  and  afterwards 
oiystals  of  the  same  salt  are  added  in  slight  excess  of  the  maximum 
quantity  which  can  be  made  to  enter  into  solution.      After  stand- 
ing several  hours  with  frequent   stirring,  the   precipitate  is  trans- 
ferred to  a  beaker  and  washed  six  or  eight  times  with  a  saturated 
solution  of  magnesium  sulphate.      The  collected  filtrates  are  then 
<3iluted  with  water,  a  drop  or  two  of  acetic  acid  added,  heated  to 
foiling  for  a  few  minutes,  filtered  through  a  weighed  filter,  the 
precipitate    washed    first  with  water  and  afterward  with  alcohol, 
^ried  along  with  the  filter  at  120°   to  125^,   weighed  and  ignited. 
Sy  subtracting  the  weight  of  ash  from  that  of  the  precipitate,  the 
amount  of  albumen  is  determined. 

In  the  filtrate  the  peptone  can  be  precipitated  by  means  of  tannio 
acid,  or  by  phospho-tungstic  and  sulphuric  acids. 

I  failed  entirely  in  an  attempt  to  perform  an  analysis  by  this  method. 
Owing  to  the  great  density  of  a  saturated  solution  of  magnesium 
sulphate  the  caseine  did  not  precipitate,  but  formed  a  layer  on  the 
surface  of  the  liquid,  and  so  hIow  was  the  operation  of  filtration 
that  J  did  not  succeed  in  completely  washing  the  caseine  during  the 
course  of  several  days. 

Haidlen^a  Methody  as  Modified  by  Chriatenn.  Total  Solids.-^ 
Instead  of  drying  tne  milk  at  110°  with  one-fifth  of  its  weight  of 
powdered  gyp8um,as  proposed  by  Ilaidl en ,Trommer  proposed  the  use 
of  pulverized  marble,  and  Christenn  employed  powdered  glass,  the 
drying  being  conducted  at  95^  to  100"  instead  of  110®.  Christenn 
found  that  the  hygroscopic  nature  of  the  gypsum  and  its  solubility 
in  alcohol-gave  rise  to  errors,  the  latter  property  raising  the  per- 
centage of  milk-sugar  and  diminishing  the  percentage  of  albu- 
minoids. ^ 

Other  Constituents, — To  10  grms.  of  milk  add  10  c.  c.  ether  add 
20  c.  c.  alcohol,  mix  thoroughlv,  collect  the  precipitated  albuminoids 
on  a  weighed  filter,  and  wash  with  a  mixture  of  ether  and  alcohol 
(1:2)  until  the  filtrate  runs  through  clear.  The  precipitate,  dried  at 
96^  to  100^,  gives  the  weight  of  albuminoids  and  insoluble  salts. 
By  ignition,  the  weight  of  the  latter  is  obtained,  and  the  difference 
gives  that  of  the  albuminoids.     The  weight  of  evaporated  filtrates 

1  The  addition  of  gypsum,  marble,  glaas,  sand,  etc.,  ia  unnecesaary  and  a  source  of  error. 
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gives  the  combined  weight  of  fat,  milk-sugar,  and  soluble  salts.  The 
loss  of  weight  after  extraction  with  ether  gives  the  fat.  The  solu- 
ble salts  and  sugar  are  ignited,  the  residue  treated  with  hot  water, 
the  solution  evaporated  to  dryness,  and  ignited.  The  weight  of  this 
ignited  portion  gives  the  soluble  salts,  and  the  milk-sugar  is  found 
by  difference. 

Note.  In  the  trial  of  this  method  I  did  not  wash  the  precipitate 
of  albuminoids  and  insoluble  salts  on  the  filter,  but  by  decanting. 
The  precipitate  was  shaken  up  six  or  eight  times  with  the  mixture 
of  alcohol  and  ether,  and  the  latter  then  pipetted  off  through  a 
weighed  filter.  Finally,  the  albuminoids  were  thrown  on  the  filter 
and  washed  exhaustively  with  the  same  mixture.  The  method  of 
deoantation  is  more  rapid  and  thorough,  but  even  with  its  aid  and 
with  the  use  in  all  of  250  o.  c.  of  the  mixed  solvent,  the  washing  of 
the  albuminoids  was  incomplete,  as  shown  by  the  following  results 
of  an  analysis  performed  upon  the  sample.  Laboratory  No.  1,133. 

Analysis  according  to  the  Haidlen-Christenn  method : — 

Per  cent 

Pat 2.90 

Albuminoids 2.19 

Sugar 8.28 

Ash 0.21 

Total  solids 13.58 

These  various  educts  of  the  Haidlen-Christenn  method  were 
analyzed  and  separated  into  their  individual  constituents.  The 
albuminoids  were  exhausted  with  ether,  and  the  fat  determined  in 
the  ethereal  solution.  The  residue  was  then  exhausted  with 
water,  and  the  sugar  determined  in  the  aqueous  extract.  In  the 
final  residue,  containing  according  to  Plaidlen  the  sugar,  the  nitro- 
gen was  determined  directly,  and  multiplied  by  (5.25  to  obtain  the 
percentage  of  albuminoids.  The  nature  of  the  errors  inherent  in 
the  method  is  strikingly  shown  when  the  corrected  results  obtained 
in  this  manner  are  compared  with  those  stated  in  the  preceding 
table : — 

Per  cent.       Per  cent. 

Fat,  extracted  from  the  albuminoids 0.76 

Fat,  extracted  from  sugar  residue 2. 90 

Fat,  total  as  thus  found 3.60 

Albuminoids,  determined  by  method 2. 19 
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Deducting  fat  in  albuminoids 0.76 

Deducting  sugar  in  albuminoids 0.16 

Actual  albuminoids 1.17 

Sugar  in  albuminoids 0.16 

Sugar  in  final  residue 7.10 

Actual  sugar , 7.26 

-Ash 0.21 

Total  solids,  as  found  by  summation 12. 80 

Total  solids,  as  found  by  evaporation 18.56 

Loss 1.26 

TTiiB  loss  of  1.26  per  cent,  represents  fat,  which  I  did  not  suo- 
*^^^ed  is  perfectly  exhausting  from  the  sugar  residue  after  evapora- 
tion to  constant  weight,  although  the  treatment  with  ether  was 
I>erformed  very  many  times. 

Meigis  Method.^     Total  Solids  a?id  Ash, — ^Pipette  off  6  c.  c.  of 
^^lailk  into  a  platinum  dish  and  weigh.    Evaporate  to  dryness  on  a 
'^ateF-bath  to  constant  weight.     Incinerate,  best  over  a  blast-lamp, 
*^Dd  weigh  the  ash. 

J^at. — Weigh  off  10  c.  c.  in  another  dish,  and  wash  with  the  aid 
•  of  20  c.  c.  of  water  into  a  tall  100  c.  o.  stoppered  cylindrical  gradu- 
-c^te.     Add  20  c.  c  ether,  stopper,  shake  for  five  minutes,  then  add 
20  c.  c.  alcohol,  and  shake  five  minutes  more. 

Allow  the  cylinder  to  stand  until  the  ether  has  risen  to  the  top, 
ipipette  off,  add  5  c.  c.  ether,  shake,  allow  to  separate,  pipette  off, 
^nd  repeat  this  operation  five  times.  Evaporate  off  the  ether  in  a 
'xveighed  dish  ;  the  increase  in  weight  is  fat. 

Casein  and  Sugar, — The  remaining  contents  of  the  graduate, 
sifter  the  ethereal  solution  of  fat  has  been  removed,  are  washed  in- 
to a  platinum  dish  and  evaporated  to  dryness  on  a  water-bath . 
The  residue  is  treated  with  boiling-water,  and  allowed  to  stand. 
The  undissolved  casein  precipitates,  the  solution  of  sugar  is  poured 
off.  This  latter  is  again  evaporated  to  dryness,  and  the  same  pro- 
cess of  settling  and  decantation  repeated.  This  must  be  done  four 
or  five  times,  until  it  is  found  that  when  boiling  water  is  poured 
upon  the  dry  sugar  it  dissolves  completely,  no  flocculi  of  casein 
being  seen  in  suspension.  The  casein  residue  is'  then,  after  being 
dried,  treated  once  or  twice   with  boiling  water  to  extract  sugar. 

1  Philadelphia  Medical  News,  June,  1888. 


261  THB  OOMPOSmON  AND  HBTHOIW  OF  ANALYSIS  OF  HUMAN  MILK. 

This  sugar  is  added  to  the  main  portion.  Both  casein  and  sngar 
are  then  evaporated  over  the  water-bath  to  constant  weight,  incin- 
erated over  a  blast-lamp,  and  the  losses  in  weight  give  the  amounta 
of  casein  and  sugar  respectively. 

Experimental  Trial  of  Method,  Total  Solids. — In  the  weighing 
out  of  milk  it  must  be  poured  directly  into  the  dish  in  which  it  is 
weighed.  If  a  pipette  be  used,  the  milk  leaves  minute  particles 
upon  its  wall^,  and  the  alteration  in  compontion  thus  produced  is 
the  greater,  the  more  extensive  the  wetted  surfaces  of  the  measur- 
ing vessel. 

Evaporation  to  dryness  on  a  water-bath  to  constant  weight  is 
tedious,  usually  requiring  three  hours,  and  is  neither  so  accurate 
nor  so  expeditious  as  the  method  of  coagulation  with  alehoL 

Thus  with  sample  No.  1133  : — 

To  b.W^h  grras.  milk  add  3  c.  c.  alcohol,  evaporated  to  dryness 
on  water-bath,  an  operation  requiring  one-half  hour,  and  then  to- 
constant  weight  in  air-bath  at   105",  requiring   with  intervals  for 
weighing  one  hour  longer. 

Loss  of  weight  0.699  grm.  or  13.56  per  cent. 

Compare  with  this  the  results  obtained  by  direct  evaporation 
without  coagulation. 

Evaporated  5.059  gmts.  of  same  milk  for  three  hours  on  water- 
bath. 

Loss  of  weight,  0.6985  grm.  or  13.81  per  cent. 

Dried  the  same  for  two  hours  longer  in  air-bath  at  105^.  The 
weight  decreased  to  13.59  per  cent. 

Dried  the  same  for  two  hours  longer  at  103°.  The  weight  de- 
creased to  13.50  per  cent.  In  other  words,  at  the  expiration  of 
seven  hours,  I  had  obtained  the  same  constant  weight  as  I  had 
found  by  the  method  of  coagulation  at  the  expiration  of  one  and 
one-half  hours. 

The  explanation  of  the  difficulty  of  evaporating  milk  without  ad- 
dition of  any  kind  is  evident,  the  casein  coagulated  by  heat  form- 
ing a  skin  upon  the  surface  of  the  milk  which  renders  any  further 
evaporation  very  difficult.  Alcohol,  on  the  other  hand,  divides  the 
milk  into  fine  coagula,  which  readily  permit  the  escape  of  mois- 
ture. 

Fat, — When  water  is  present,  ether  will  extract  not  only  fat, 
but  substances  soluble   in   water.     This  was  probably  the   case  in 
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^e    present  iDStance,   and  experiment    confirmed  the  conjecture. 

-^^t^er  distilling  off   the    impure  either,  drying  the  fat  to  con- 

®^^^Ht    weight    at    105°    and     weighing,  the    fat    thus  obtained 

^^^^  redissolved    in  absolute  ether.    In  every  trial  a  residue  was 

^^^ti   behind.    This  residue  resolved  readily  and  in  water.  It  proved 

l>e  milk-sugar,  and  its  percentage  was  determined  and  added  to 

found  elsewhere. 
Ccuein  and  Sugar. — The  method  has  two  objections.     The  al- 
^^'^^^iminoids  of  milk,  and  more  especially  of  woman's  milk,  are  partly 
^^-^l-'cible  in  boiling  water,  and  cannot  be  perfectly  separated  from 
:-sugar  by  its  use.     In  the  second  place,  the  finely  divided  albu- 
loids  left  after  evaporation  to  dryness  and  treatment  with  boil- 
water  cannot  be  accurately  separated  by  the  crude  method  of 
^^t;tling  and  decantation.     As  a  result,  in  case  the  albuminoids  are 
"^^^«hed  in  this  manner  so  completely  that  they  do  not  contain  any 
^^ilk-sugar,  their  amount  will  be  much  too  low,  whilst  that  of  the 
^Ugar  will  be  correspondingly  too  high.    The  percentage  of  albu- 
^^inoids  in  the  milk-sugar  was  determined  by  direct  determination 
^^f  contained  nitrogen  in  the  following  test  analyses. 

An  attempt  was  made  to  separate  the  albuminoids  by  decantation 

'through  a  weighed  filter,  but  the  process  was  extremely  tedious, 

^be  albuminoids  so  coagulated  quickly  gumming  up  the  filter  paper. 

The  results  obtained  were  as  follows,  several  analyses  being  made 

of  the  same  sample.  No.  1133. 

Per  cent. 

Fat,  originally  obtained 4.77 

Fat,  after  redissolving  in  absolute  ether 4. 66 

Ck>ntaining  by  direct  determination,  milk-sugar 0. 10 

Fat  as  originally  obtained 4.82 

Fat,  after  redissolving  in  absolute  ether 4.48 

Ut  THal. 

Albuminoids  in  residue 0.79 

Albuminoids  in  milk-sugar 0.68 

Total  albuminoids 1.43 

U  Trial. 

Albuminoids  on  weighed  filter 0.86 

Albuminoids  in  milk-sugar 0.71 

Total  albuminoids 1.07 
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Sugar  as  originally  determined 8.80 

Add  sugar  contained  in  fat 0.34 

8.64 
Deduct  albuminoids  contained  in  milk-sugar 0.72 

Actual  milk  sugar 7.92 

Summary  of  Analytss, 

Per  cent.        Per  cent. 

(1)  (3) 

Ash  (not  with  blast) , 0.21  0.21 

Pat 4,77  4.82 

Albuminoids 0.79  0.86 

Sugar 8.01  8.80 

18.78  18.69 

The  results  obtained  by  Meigs's  method  will  always  differ  from 
those  by  Hoppe-Seyler's,  Haidlen's,  and  Christenn's  methods,  and 
from  Ritthausen's  method,  by  giving  necessarily  a  lower  percentage 
of  ash,  a  higher  percentage  of  fat,  a  lower  amount  of  albuminoids, 
and  a  larger  percentage  of  milk-sugar.  These  differences  are  inev- 
itable, and  depend  upon  errors  inherent  in  the  method. 

Gerber-Hitthausen^a  Method. — After  using  for  a  considerable 
length  of  time  the  methods  of  milk  analysis  in  common  use,  the 
author  was  led  by  a  comparison  of  the  results  obtained  thereby  with 
those  found  by  Ritthausen's  method  to  abandon  the  other  methods 
and  adopt  Ritthausen's.  The  latter,  as  modified  by  Gerber,  has 
now  been  in  constant  use  in  his  laboratory  for  more  than  two  years, 
and  hundreds  of  analyses  have  been  performed  in  accordance  with 
it  The  author  regards  it  as  the  only  method  known  at  the  present 
time,  which  is  precise  and  rigidly  accurate.  Moreover,  it  is  so 
rapid,  and,  when  familiar,  so  easy  of  execution,  that  its  employment 
soon  becomes  a  source  of  pleasure  and  satisfaction. 

Details  of  Method.  Total  Solids. — Weigh  off  6  grms.  of  milk 
in  a  tarred,  covered,  platinum  capsule.  Coagulate  with  absolute 
alchohol  (about  3  c.c.  are  used),  and  evaporate  to  dryness  on  water- 
bath.  Transfer  to  drying-oven,  and  keep  at  105"  C.  until  constant 
weight  is  attained. 

Ash. — Ignite  the  residue  first  over  a  small  flame,  and  finally  at  a 
dull-red  heat.     Cover  the  dish,  cool  the  desiccator,  and  weigh. 
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Albuminoids, — Dissolve  63.5  grms.  pure  sulphate  of  copper  in  a 
liter  of  water.  Prepare  also  a  potash  solution  containing  50  grms. 
caustic  potash  in  1  liter. 

Weigh  out  10  grrns.  of  milk  in  a  covered  beaker  glass,  and  dilute 
with  100  c.c.  water.  Add  2.5  to  3  c.c.  of  the  copper  solution.  Then 
run  in  sufficient  potash  to  exactly  neutralize  the  excess  of  sulphate^ 
which  will  require  about  1.25  to  1.5  o.c.  of  the  potash.  The  coalagu- 
lated  albuminoids  settle  immediately,  leaving  the  liquid  clear.  In 
testing  the  reaction,  the  stirring-rod,  which  has  been  washed  and 
withdrawn  from  the  solution  as  soon  as  the  potash  has  been  stirred 
in,  is  dipped  into  the  clear  supernatant  liquid.  A  drop  of  this 
liquid  should  turn  neutral  test-paper  neither  blue  nor  red.  Care 
should  be  exercised  not  to  allow  the  stirring-rod  to  bring  up  parti- 
cles of  the  coagulum,  since  these  interfere  with  the  reaction.  The 
clear  liquid  is  then  decanted  through  a  filter-paper,  previously  dried 
at  110^,  and  weighed  in  a  weighing-flask.  The  precipitate  is  then 
stirred  up  with  100  o.c.  water,  allowed  to  settle,  the  supernatant 
liquid  again  decanted  through  the  filter,  and,  finally,  the  precipitate 
is  washed  upon  it.  The  beaker  is  thoroughly  cleansed  with  a  rub- 
ber washer,  and  all  these  filtrates,  amounting  to  about  240  c.c.,  are 
finally  made  up  to  exactly  250  c.c.  for  the  determination  of  milk- 
sugar. 

The  filter  paper  containing  the  precipitate  is  then  opened  oat 
npon  a  large  watch-glass,  and,  after  drying  to  a  certain  point,  is 
divided  up  into  small  particles  by  a  platinum  spatula,  and  this  com- 
minution is  repeated  from  time  to  time  until  finally  the  whole 
mass  becomes  a  fine  powder. 

Ifht. — The  filter  paper  containing  the  precipitate  is  gathered  up 
and  placed  loosely  in  a  proper  funnel.     The  beaker-glass  used  for 
the  precipation  is  washed  out  with  ether  to  dissolve   any  traces  of 
fat  adhering  to  it,  and  these  ethereal  washings  are  poured  through 
the  funnel  and  allowed  to  run  into  a  small  weighed  flask,  with 
^hich  the  funnel  is  connected  by  a  ground-glass  joint.     The  funnel 
is  then  connected  with  a  return  cooler,  the  flask  carefully  heated  by 
a  water-bath,  and  the  filter  paper  is  made  to  swim  in  the  ether  con- 
densed in  the  funnel  for  about  an  hour,  when  the  extraction  of  fat 
will  be  complete.     The  ether  is  distilled  off,  the  flask  dried  at  a 
temperature  of  105'^,  cooled  in  a  desiccator,  and  weighed.     Its  in- 
crement in  weight  gives  the  amount  of  fat. 
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Albuminoida. — ^The  residue  in  the  filter  is  dried  at  110°,  and 
weighed  in  the  weighing  flask  until  constant  weight  is  attained.  It 
is  then  ignited  in  a  platinum  crucible,  and  the  weight  of  ash  de- 
ducted.   The  loss  of  weight  is  the  amount  of  albuminoids. 

3tilk  Sugar. — This  is  determined  in  the  filtrate  by  Fehling's 
solution.  The  figures  thus  obtained  are  identical  with  those  found 
by  evaporation  of  the  filtrate  to  dryness,  igniting,  and  subtracting 
ash. 

In  case  the  above  method  is  carefully  followed,  the  sum  of  the 
several  constituents  as  separately  determined  will  not  differ  by  an 
appreciable  quantity  from  the  amount  of  solid  matter  as  deter- 
mined directly  by  evaporation.  Thus,  it  will  be  seen  from  the  ac- 
companying table,  giving  the  result  of  62  separate  analyses  of 
human  milk  (excluding  Laboratory  No.  1063  as  being  manifestly 
affected  by  some  accidental  error),  the  maximum  difference  is  0.21 
per  cent. 

The  average  error,  as  determined  by  ordinary  arithmetical 
methods,  is  0.001  per  cent  The  probable  error  of  any  individual 
analysis,  as  determined  by  the  method  of  least  squares,  is  a  differ- 
ence of  0.0098  per  cent,  in  the  sum  of  the  several  constituents  as 
found  by  addition,  and  the  sum  as  determined  by  direct  evapora- 
tion. 

This  close  argument  does  not  itself  prove  the  accuracy  of  the 
methods  employed.  But,  in  connection  with  the  fact  that  an  analy- 
sis of  the  fat  showed  no  trace  of  albuminoids  or  sugar,  that  an 
analysis  of  the  albuminoids  revealed  no  sugar  or  fat,  and  that  an 
analysis  of  the  sugar  showed  no  albuminoids  or  fat,  it  does  afford 
such  proof. 

The  only  serious  objection  to  the  method  is  that,  in  the  precipita* 
tion  of  the  albuminoids  by  Ritthausen's  solution,  hydrated  basic 
sulphate  of  copper  is  precipitated  at  the  same  time,  and  that  this 
hydrate  does  not  lose  its  water  at  the  temperature  at  which  drying 
of  the  albuminates  is  effected.  Hence,  the  weight  obtained  would 
be  in  excess  of  the  true  amount.  This  objection  is  not  borne  out 
by  the  results  of  analyses  of  the  precipitated  cupric  albuminate, 
since  I  have  failed  to  detect  in  it  the  presence  of  more  than  traces 
of  hydrated  basic  sulphate. 
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HISTORY   OF  SAMPLES  ANALYZED. 

Samples  42  to  55  inclusive  were  obtained  by  Dr.  K.  Parker  from 
Inmates  <ft  the  Infants'  Asylum  of  New  York  ;  all  others  were  ob- 
4;ained  by  Dr.  A.  M.  Thomas,  Chief  of  Medical  Staff  of  the  Emi- 
£prants'  Asylum  and  Hospital.  Both  of  these  physicians  have  given 
"tlieir  personal  attention  to  the  collection  of  the  samples,  and  in 
^^ery  instance  tabulated  the  physical  history  of  the  mother  under 
^Ixe  following  heads  : — 

L  Mother's  name  and  nationality. 
IL  Married  or  single. 
m.  Age. 

rV.  Ck>lor  of  hair,  etc.;  blonde  or  brunette. 
V.  Period  of  lactation. 
VL  Right  or  left  breast,  or  both. 
Vn.  Quantity  obtained. 
YIIL  Time  after  last  nursing. 
IX.  Time  of  day. 
X.  Number  of  parturitions. 
XL  Presence  or  absence  of  menstruation. 
XII.  Present  or  former  illnesses.     Child-bed  convalescence. 
XITT.  Physical  antecedents  of  mother  and  parents. 
XIV.  Mother's  diet. 
XY.  Health  of  infant. 

XVX  Height  of  infant  at  birth,  and  at  collection  of  sample. 
XVII.  Age  of  infant. 

It  is  not  necessary  to  give  in  detail  all  these  statistics.  The 
Another's  diet  in  every  instance  was  simple,  but  abundant  and  nu- 
tritious. Only  normal  milks  were  analyzed,  such  as  came  from 
lealthy  women ;  these  presented,  when  submitted  to  the  micros- 
cope, a  normal  appearance. 

The  physical  history  of  mothers  and  infants  is  given  as  far  as 
our  present  purposes  require,  in  the  accompanying  tables. 
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COMFABIBON  OF  FINAL  RESULTS  WITH  FREYIOUS  ANALYSES. 

Analyses  of  Eighly  Samples  of  Woman's  Milk, 

Reaction  anif ormly  alkaline. 

i * V 

Avera^.  MinimuDi.       Maximam. 

I.  Specific  gravity 1.0818  1.02S0  1.0858 

II.  Albuminoids 1.995  0.85  4.86 

III.  Sugar 6.986  5.40  7.93 

IV.  Fat 4.181  2.11  689 

V.  Solids  not  fat 9.187  6.57  12.09 

VI.  Ash 0.201  0.18  0.87 

VII.  Total  solids  (by  addition  of 

constituents) 18.268  10.92  16.79 

VIII.  Total  solids  (directly  by  eva- 

poratioig 18.267  10.91  16.60 

IX.  Difference  between  VII.  and 

VIII 0.001  9.00  0.21 

X.  Water 86.782  80.08  88.21 

The  most  interesting  comparison  which  can  be  made  is  that  with 
the  results  given  by  Kdnig  ( Chemie  der  Mensch,  Nahrunga  und 
Genttsstnittel),  which  are  deduced  from  the  analyses  of  190  samples. 
These  analyses,  it  should  be  remembered,  were  performed  accord- 
ing to  the  most  adverse  methods,  errors  in  opposite  directions 
operating  to  mutually  compensate  one  another. 

Analyses  of  samples  of  woman's  milk  (Konig)  : — 

Average.  Maximum.  Minimnm. 

Albuminoids 1.94  0.57               4.26 

Sugar 6.04  4.11               7.80 

Fat 3.90  1.71               7.60 

Ash 0.49  0.14               1.78(r) 

Water 87.09  83.69  90.90 

As  might  be  anticipated,  the  extremes  are  widor  apart  than  in  my 
own  analyses,  but  the  general  mean  of  all,  witli  exception  of  the 
ash,  is  tolerably  concordant. 

Omitting  particular  reference  to  the  results  of  Fernois  and  Bec- 
querel  and  earlier  investigations,  I  will  quote  further  only  the  re- 
sults of  Gerber  (mean  of  six  analyses),  Christenu  and  March  and 
(jBeilstein*s  Handb,  der  Organ,  Chem,^  '2081), 

Gerber.  Christciin.  Marchand. 

Albuminoids 1.8  1.9  1.7 

Sugar 5.4  6.0  7.1 

Fat 5.3  4.3  3.7 

Solids  not  fat 7.2  8.2  9.0 

Ash 0.4  0.8  0.2 

Total  solids  by  evaporation 10.9  12.8  13.7 

Water 89.1  87.2  87.3 
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Biedert  {loc.  cit)  found  the  albuminoids  to  vary,  in  the  samples 
which  he  analyzed,  between  1.5-2.4  per  cent.;  fat,  between  3.8  to 
4.4  per  cent.  His  mean  for  albuminoids  is  1.95;  my  own  is  1.995  ; 
K5nig's  is  1.94  per  cent. 

Ttoo  per  cent,,  therefore,  may  be  re^rded,  without  sensible  error, 
as  the  average  amount  of  abuminoids  in  tooman's  milk. 

The  more  extended  series  of  eighty  analyses  confirm,  however^ 
the  statements  made  in  my  earlier  paper  (that  on  Infant  Foods), 
the  albuminoids  being  the  most  variable  constituent  of  woman's 
milk,  the  fat  the  next  most  variable,  and  the  sugar  the  least.  Nor 
have  I  any  reason  to  alter  the  interpretation  therein  given  of  the 
physiological  signification  of  the  greater  and  less  variability  of  the 
individual  constituents. 

RELATIONS     BETWEEN     THE    PHYSICAL   HISTORY     OF    THE   MILK    AND 

ITS   COMPOSITION. 

Relations  between  the  physical  history  of  the  milk  and  its  oom- 
position. 

The  only  relations  which  I  shall  attempt  to  discuss  here  are  those 
appertaining  to  the 

Ist.  Color,  taste,  consistency,  and  specific  gravity. 

2d.  Age  of  the  mother. 

dd.  Period  of  lactation,  and  interval  since  nursing. 

4th.  Nationality. 

6th.  Physical  constitution  of  the  mother. 

I.  Color,  Taste,  etc. — Whether  bhiish-white,  chalky-white, 
whitish,  yellowish-white,  or  yellow,  the  color  is  no  indication  of 
the  composition.  For  example,  the  milk  of  a  German  bninette, 
taken  one  hour  after  previous  nursing  and  during  the  tenth  day  of 
lactation,  was  chalky-white  in  color,  whilst  it  contained  6.80  per 
cent,  of  fat.  This  was  the  largest  percentage  of  fat  in  any  sample. 
On  the  other  hand,  though  many  of  the  yellow  samples  were  rich 
in  fat,  other  yellow  samples  were  very  poor.  Thus,  No.  8  was  yel- 
low (the  milk  being  drawn  during  the  fourth  day  of  lactation,  and 
four  and  one-half  hours  after  nursing),  while  it  contained  only  2.31 
per  cent,  of  fat. 

Taste. — Although  the  amount  of  sugar  in  woman's  milk  is  large, 
being  nearly  7  per  cent,  or  2  per  cent,  more  than  in  cow's  milk,  it  is 
rarely  sweet  to  the  taste.  Usually,  it  has  a  more  or  less  saline,  some- 
what disagreeable  animal  flavor. 
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CanaisCency. — Although  the  amoont  of  solids  in  woman^s  milk 
is  decidedly  greater  than  in  cow's  milk,  its  consistency  is  much 
thinner  and  more  watery. 

Specific  Gravity. — ^The  average  is  somewhat  greater  than  in 
cow's  milk,  though  the  entire  range  of  variation  is  not  very  differ- 
ent. Thus,  in  the  8  0  samples  examined,  the  average  specific  gravity 
is  1.0313,  the  minimum  1.0026  the  maximum  l.T)35d.  Conrad 
obtained  in  130  observations  for  the  two  last  figures  1.025  and 
1.089.  Li  147  samples  of  normal  cow's  milk  Ij.  Janke  found 
1.0245  for  the  minimum,  1034  for  the  maximum,  and  1.0297  for 
the  mean. 

n.  Age  of  Mother, — The  milk  of  women  under  the  age  of  20 
is  richer  in  each  and  every  constituent  than  that  of  older  women. 
The  general  average  of  aOmminoide  for  the  first  lustrum  is  2.18 
per  cent.,  while  it  is  only  1.92  per  cent,  for  the  second,  and  2.10  for 
the  third.  The  difference  is  still  more  striking  in  regard  to  sugar. 
In  the  first  lustrum  the  sugar  is  7.17  per  cent.,  falling  to  6.91  in 
the  second  lastrum,  and  in  the  third  only  6.77  per  cent.  This  fall- 
ing off  is  notable,  not  only  in  the  percentages,  but  in  the  number 
of  samples  which  exceed  the  average.  Thus,  in  the  first  lustrum, 
88  percent,  of  the  whole  number  of  samples  exceed  the  general 
average  in  sugar,  while  in  the  second  lustrum  only  60  per  cent, 
exceed.  A  similar  diminution  is  observable  in  the  fat  and  total 
solids. 
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TABLB  UI. — MILE  07  WOHBN  FKOH  15  TO  20  TBABB  07  AGS. 

(First  lustrum.) 
A  ^  No.  of  oaaes  above  or  beloir  the  general  aTsrage. 
B  ^  Averagee  fiir  A. 

C  ^Areragee  for  Tomnn  ftom  IS  to  20  jean  of  aga. 
D  ^  Qeneral  averageB  for  all  jsare. 


n 

—I""'-"- 

r>l.       'BaUdiinoirftl.          Alb. 

TotklMlU*. 

AbOT* 

MawLbOTB 

Betow 

Ab. 

B«l. 

AbOT( 

BflowAkOTaBtlsw 

'.■;.■• 

B.IOW 

1 

18 

3.12 
3.B5 
2.23 
2.43 

2!oo' 

IM 
1.44 
1.49 

1.68 
1.82 

7.92 
7.39 
7.34 

eiss' 

7.31 
7.20 
7.37 

6.99 

6.47 

B.49 
4.37 

2.85 
3.13 

'i'.m 

3.10 

9.91 
12.09 
9.83 
9.98 

9M 
9.46 

94? 

946' 

9.0S 

i'.m 

8.92 

D.32 
0.22 
0.21 
0.21 

6'.si' 
6"ii 

'."..'.. 

1G.35 
16.SB 

21 
El 
3 

1 
17 

;::::: 

b"60 

4.52 
fi.SS 
S.02 

6.19 
0.18 
0.17 
0.17 
0.20 

oils 

13.9S 
14.46 
14.18 

ii"aii 
"ii'.74 

18.01 
12.SI 

SS 

6.63 

4.28 

49 

1  e.95 



4.M 

A 

B 
C 

D 

Vl. 

2.70 
2. 

VI. 
1.69 
8 

9S 

X.       11. 

7.27    ii.K& 

7.17 

VIJI 
4.95 

4. 

4. 

IV. 
3.00 
2 
31 

VIII. 

9.89 

9. 

9. 

IV. 

8.94 
8 
37 

VT. 
0.36 

0. 

0. 

VI. 
0.18 
12 

m 

VIII. 

14.  so 
13 
13 

V. 
12.29 

87 
367* 
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r. — MILE  OF  WOH£N  FfiOM  20  TO  25  YEABS  OF  AQB. 

(Second  lustrum.) 

&  ^  No.  of  casM  Above  or  bnloir  the  general  average. 

B  ^  AveragftB  fur  A. 

Z  ^  AreragKd  for  women  from  20  to  25  jvtiB  of  age. 


i  IboTa  Balow  Aboi 


.    Abovp'  Balow.  AboT 


ftboTB  I  n 


2.1H 

l.HJ 

O.Hfi 

1.81 

■ill 

i.7.i 

IHK) 

a.:w 

l.-W 

'/.  IH 

a.a4 

1.73 

2.3J 

i'dj' 

a. 37 

n.n 

1.4H 

1.B8 

1.7(! 

2.1« 

l.»7 

».24 

1.35 

12.84 

-lo! 

2.80 

6.04. 

3.(18 


..  5.b4. I 

..4.16... 

S    2,78    . 

k.oa  . 

)  4.75.. 


6.41  ,5.40!3.]i 


S.S9|  

hiJlVj  0.28' 
9.01    0.32 

9.(«i   

0.26 

8.64    0.3S 

8!32  I  IK'H' 

».m: 

!!!!!!!  (i.aa' 

^M<\   

0.21 

f.y^i 

;::;:;!  o:f 

e."B4'io!-tri 
8.WU  I  o.ao 

0.22 


...]  13.05 


I 

sv.  |Xni. 

9.09 


11. 4B 
ll.Sti 
12.67 


.  11.11 
.  12.84 
.   11.40 


Xii.      IX.    I  XVI. 

0.17    14.52  '  12.16 
a  13.02 
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TABLE  V. — MILK  OF  WOMES  FROM  25  TO  S 
(Third  lustrum.) 


YEARS  OF  AQK, 


A  ^  No.  of  csseB  nt>ovH 

B  =  Averagua  (ht  A, 

C  ^/viTHRPH  for  women  from  35  1 

D  =  G<;nural  averages  for  ftU  ages. 


IwloiT  the  geniiral  average. 
ye»n  ot  age. 


Milk 

u,.r. 

Solid. 

0«t  t.l 

h. 

Totnl 

„,id.. 

« 

AbaTO  B«low 

Abora 

«,Lo,...|b.1.|..;„,B.w!*Jj„ 

Bflow'  Abon  |  B«l«v 

13 
U 
47 

2.411'   

2.:.2     

4.S)i  :   

2.15     

l.Bli 

1.5.t 

l.M 

2.U5     

...     1  1.11 
2.10  I   

;  1.45 

l.ilS     

a-lfi  ;  

2.43,  

1.50 

ll.4'J 

i'jii' 

7.(IN 

7.07 
7.10 

7.00 

7.32 

G.45 
li.44 
6.40 

0.01, 

4.!lfl 

13.31. 

9.40 

9.117 

6.'94 
7^21 

0.1:2 
0.37 

o.2e 
0.30 

oIm 

o!21 
0"27 
0.21' 

dr2o 

1.-..07 
14.1  li 
13.3.7 

6T 
22 

4. 74 
S.62 

3.61 
3.00 
2.73 
4.02 
2.11 
2.44 

E 

o!l4 
0.10 
0.13 

14.28 

1=.,. 

0.30  j  

1  8.40 

6.01 

0.20 
0.19 

a.i» 

9.21 

8.  SI 

i'.oi' 
9.00' 

9.01 

S2 
55 

6.70 
(i.57 

ti.78 
4.94 

0.18 

ais" 

16.89 
14.20 

.    J  ij 

A 
B 
C 
D 

viii.ivin. 

2.58  1  l.e2 
2.10 

1.995 

Vlll.lVlII.VII.ilX. 

7.21  1  8.32  5.34;j.04 

6.77            4.1M 

6.936          4.131 

VII. 

9.30 

9. 

9. 

IX. 

8.71 
K) 
37 

VIII. 

0.25 
0. 
0. 

VIII. 
0.17 

1 

!01 

VI.    1    X. 

14.49  1  12.23 

13.08 

13.207 

This  research  affords  no  adequate  data  as  to  the  rate  of  decrease 
beyond  the  age  of  30  years.  The  ODiy  complete  analysis  bearing 
apon  this  point  is  that  of  the  milk  of  a  dark  haired,  black  eyed 
Bvarthy  Pole,  of  gross  habit  and  enormouB  breast  development, 
vho,  at  the  age  of  33  years,  had  been  the  mother  of  nine  children. 
Two  ouDceB  were  drawn  from  the  right  breast  only,  five  hours  after 
previous  nursing.  It  was  low  in  specific  gravity,  and  yellow  tn 
color.     It  contained : — 

PercenL 

Albuminoids 2.24 

Suffar 8.26 

Pat a.75 

Solids  not  fat 8.84 

Aah 0.85 

Total  BoUds 11.45 
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nL  Period  of  LacMtion^  eie. — If  we  diyide  this  period  into  four 
intervals,  the  first  extending  from  the  beginning  of  lactation  to 
the  eleventh  day  after ;  the  second  from  the  eleventh  to  the  thirty- 
first  day ;  the  third  from  the  thirty-first  to  the  ninety-first  day  ; 
the  fourth  from  the  ninety-first  day  to  the  tenth  month  of  lactation, 
we  shall  note  the  following  changes  : — 

Albuminoids  are  greatest  in  the  first  interval,  being  2.32  per 
cent  In  the  second,  they  exceed  the  general  average,  being  2.09 
per  cent.  In  the  third  interval  they  fall  as  much  below  the  average 
as  in  the  first  they  exceeded  it,  remaining  at  a  low  figure  during^ 
the  rest  of  lactation. 

Sugar  is  least  immediately  after  parturition  and  much  below  the 
average,  whilst  it  is  above  and  nearly  constant  during  the  three 
remaining  periods. 

Fat,  like  the  albuminoids,  is  much  in  excess  of  the  general  aver- 
age immediately  after  parturition,  being  4.98  per  cent.  After  the 
eleventh  day  it  falls,  being  only  3.97  per  cent. 

The  saline  constituents  are  nearly  constant  during  all  stages  of 
laotation,  although  slightly  in  excess  during  the  first  ten  days. 

The  sum  of  solids  not  including  fat  does  not  vary  greatly.  Its 
amount  in  the  first  interval  is  9.15  per  cent,  the  general  average 
being  9.14. 

IfUervcU  since  Nurwng. — Nearly  all  the  samples  were  drawn  two 
hours  after  nursing,  but  certain  ones,  more  especially  Nos.  18,  82^ 
ZZf  89,  were  drawn  immediately.  Li  fat,  albuminoids,  salts,  and 
total  solids,  they  were  in  excess  of  the  general  average. 
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TABLB  YI. — MILK  OF  WOMEN  FROM  FIRST  TO  BLBYBNTH  DAT  OF 

LACTATION. 

A  «3  No.  of  cases  above  or  below  the  general  average. 
B  ■=  Averages  for  A. 

C  =  Averages  fh>m  the  first  to  eleventh  day  of  lactation. 
D  =  General  averages  from  the  let  to  270th  day  of  lactation. 


\i 


Albnniinoid* 


Milk^Qgar.'         Fat. 


Bolldt  not  ,         .  .  I 

fai.  A«h. 


ToUl  moUdM, 


^  Ab'T* 


18 
14 

7 
47 

6 
88 


1 
1 
2 
2 
2 
2 


15  I  3 
40  I  3 


64 

8 
16 
45 
67 
18 
41 


3 
4 
5 
5 
5 
6 
6 


21  8 
82  10 
84  .10 

A 
B 
C 
D 


2.40 
2.52 
8.12 
4.86 


2.18 


2.00 
2.15 


Bel'w  AbWo'Bel'w  Ab've 


2.33 


8.05 
2.45 


2.19 


XI. 
2.74 


•••••• 

•••••■ 

1.45 
1.82 

•••••• 

1.76 

•■••.. 

0.&5 
l!96" 


.■••.. 

.....a 


6.45  6.01 
6.44  I  4.»5 
0.47  ;  5.49 
5.40  I  


B«rw  Ab've 


...... 

1.53 


VI. 
1.56 


7.24 
6.96 

••••■V I  o«  f  o 

6.94 
6.({9 
6.51 
5.50 


...... 


7.48 
7.28 
7.92 

•••••• 


7.46 


6.08 

•••••• 

5.84 


6.16 

.....a 

4.74 
4.37 


B6l*w  Ab*T« 


......  '       .....a 

......       V.l&O 

9.91 

3..36  9.46 

3.20  

3.97  .... 

2.84  .... 

3.68  ..... 

3.96  ..... 

2.31  :  


9.07  !  0.22 

:0.27 

,0.32 


5.62 
6.89 


VI. 
7.40 


XI.   VIII. 


6.28 


2.32 
1.995 


6.67 
6.936 


5.53 


.....a         aaaa.a 

2.47  i  9.97 

9.54 

;  12.09 


8.93  ;  0.24 

8.97 

9.06 

8.97 

9.01 

8.94 

6.57 


B«l'w  AboT*   Below 


I 


15.07 

i  14.16 

15.36 

0.20  I  13.35 


3.82 


......         .....a 

.....  a  !       ...... 

'9.90 


IX.    VII. 
3.29   10.01 


8.72 
...... 

7.21 


0.28 
0.32 
0.28 
0.22 
...... 

0.30 
0.22 


0.19 
0.13 


!  13.05 


0.16 


0.25 


0.19 


UJ2S 
16.55 


0.14  


I  16.66 


12.10 
12.87 
11.88 
12.50 

11.40 
12.78 
12.86 


12.41 
13.01 
12.99 


4.93 
4.181 


X.    !  XI.     VI. 

8.54    0.26  I  0.17 
9.15  0.23 

9.137  0.201 


VIII. 
14.81 


X. 

12.48 


18.48 
18.207 
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TABLE  VII. — MILK  OF  WOMEN  FROM  THE  IItH  TO  81ST  DAT  OF 

LACTATION. 


Albamlnolda;  Milk-nagAr. 


o'B     S?   Ab've 
*  g    ft  '   »▼. 


83  i  11    2.24 

65  1 12    2.25 
26  1 13    2.08 

S9  ;  13  ,  2.33 

29    17 1  

48     17 1  

28  19 ,  2.23 

31  19  I  2.27 

S4    20     

9  22    2.05 

51  23  I  2.42 

68  23    2.17 

8  '25 

5  !20 

60-3-  20     

2    27;  

80  :  27    2.11 

;«  29    2.43 

66  '  30     


A 
B 
C 
I) 


Bel'w  AbWe  BeVw 
Hv.    I   Av.    I   av. 


1.73 


•  •••••  I     ••••••     0»^A!^ 

7.12:      

( m^iO     I        •••••• 

5  7K 
•it» 

1.81  I  '  6.88 

Actio  .«••*•'      «•«••. 

7.39 


1.94    7.45 

7.08 

6.95 
7.44 


•••••• 


6.75 


■•■••■ 


1.96 


7.31 


1.49  ,  7.23 
1.95 '7.02 
1.68    7.58 

7.41 

7.34 

1. 11  ,  7.07 


•••••• 

■••••• 


•••••• 


XI.     IX.  I XVI.    IV. 

2.2.t    1.76  '  7.22    6.42 
2.09  7.06 

1.1)95       :      6.930 


Fat 


Solids  nut 
fat. 


Ash. 


r 


Ab've, Bel'w  AbWe  BeKw  Ab've  BePw 


HV. 


av. 


av. 


5.85 

■••••• 
••■■•• 

4.21 
5.59 

•  • •• •  I 

5.9G 

•■•••• 
••■••• 

5.60 
4.36 
4.62  I 


2.76 


9.52 
9.2(i 
2.95    9.19 

2.80 


2.95  ]  9.83 

I  9.17 

3.61     9.56 
3.00  '  9.26 

......  I    i7.i/0 

9.90 
9.45 


HV. 


av. 


av. 


8.84  I  0.35  !  

..*...,    ......    U.xO 

....■•'        ......I     V.A/W 

...... I     ......     U.XO 

8.32  1  0.21  i  

8.89     ,  0.20 

9.06'  0.18 


0.21 


2.12 
3.85 
3.55 
5.04 

......    0.13 

......I  «.73 


VIII.  XII. 

5.02  i  3.23 
4.00 
4.131 


9.19 
9.42 
9.72 
9.98 


•  •■•••I      ■•••••!    U«lO 

•  •••••  ■•••••'      VslO 

•  •••••         •■••••      \l  •  I.*) 

0.19 

0.29  I  

....*.'  0.18 
!  0.18 

0.22  '  

0.21 

0.20 

0.21 

0.22 


8.90 


8.40 


XIV. 

9.50    8.74 
9.27 
9.137 


VI.   VIII.  XII. 
0.24    0.17 
0.201 
0.201 


Total  solids. 


Above  :  Below 
av.     I     av. 


15.35 


14.69 
14.58 


15.21 

•• ••••••• 

• ■ ••••••• 

15.25 
14.26 
13.96 


14.69 


*.•*••... 


VIII. 
14.76 


11.45 

12.39 
11.96 
12.57 


12.95 

13.03 
12.31 


11.11 
13.12 
12.84 

13.20 
11.13 


XII, 
12.25 


13.25 
13.267 


TABLE  VIII. — MILK  OF  WOMEN  FROM  THE  31  ST  TO  91  ST  DAY  OF 

LACTATION. 


Albnminoids   Milk-sugar. 


^  S  I  5J»  Ab'Ye  Bel'w  Ab've 


12 
1 
17 
11 
20 
28 
10 
53 
27 
52 


41     

45     

49     

18     

OvI  •••••• 

53  2.10 

82      

88 

89  liiis' 

90  2.15 


av. 


av. 


•■•••■ 
•  •••« 


1.76    6.97 

1.44  I  7.20 
1.49  7.37 
1.98    6.99 

•■•■••I      ••■••• 

•  ■••••  •■••••   I     OaOX 

1.45  7.19     

1.82,   !  6.83 

6.76 


BelV 
av. 


•••••• 

■■••■• 


Fat. 


Solids  not 
fat. 


^b*ve 

Bel'w 

av. 

av.    1 

2.44 

5.58 

5.02 

...... 

3.06 

av. 


av. 


9.17 


8.93 
8.81 
9.03 


»■>■•>       •••••■ 


■  4.02    s.yi 

9.02 


•••■••         •••••• 


A 
B 
C 
D 


III.  I  VL  '  VI. 


III. 


2.0V  '  1.66  ,  7.12    6.73 


1.60 
1.995 


6.99 
6.936 


oil 

•  ••••■        A^«  L   L 
"X«  m^G  ••  •  •  ■ 

•  •  ••••       ^•'X'Z         cf«  1  si 

6.78 


•■••••        ■••••• 


IV. 


V. 


II. 


9.07 


VII. 


5.41    2.81    9.18    8.94 
8.99 


3.97 
4.131 


9.137 


Ash.        !   Total  solids. 

I. 

i 


Ab've  Borwj  Above 
av.      av.        av. 


'0.20 

0.17 

,0.17    14.18 

'  0  *H) 

o.;io    

:  0.20    

I  0.19  i 

0.37:   I  13.30 

0.21      

I  0.10  '  15.89 


14.46 
14.18 

1*4.08 


III.    VII. 
0.29  I  0.18 

0.22 

0.201 


V. 
14.38 


Below 
av. 


11.40 

12.21 

12.88* 
10.91 

Tl.'84* 


V. 

11.85 


13.11 
13.267 
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TABLE  IX. — MILK  OF  WOMEN  FROM  'lUB  91ST  DAY  TO  THE  IOTH 

MONTH  OF  LACTATION. 


^1 


Albamlnoidn   Milk-nnfrar. 


Fat. 


SolidH  not 
fat. 


Aah. 


Total  Bolldi. 


o  g     ►»   AJb've  Bel'w  Ab'vo  Belw'AbWe  Bel'w 


av. 


55  93  2.43 

25  115  2.1« 

19  120 

rA  l»2i 
56-9  1.16 

43  15() 

42  167 

23  IW 

41  180 


av. 


av. 


av. 


aT. 


av. 


■I" 


C.57    4.94  I 

7.00 


Ab*ve  Bel'ir  AbWe.Bnrwl  Above    Below 


av. 


HT. 


av. 


aT. 


••••••.   •■•••■    •••••• 


1.50  7.34 

l.ltt  7.41 

1.50  7.32 

1.97  7.38 


9.27  0.27  1  

.....I   «).0*r     ......   «'.«j0     ..Ha. a   vl.WW  I   ...... 

'  0.15 


av. 


aT. 


4.79 
4.16 


■•••••   ••••••    ••■■•■|   •••••■ 

1.49    7.31  :  !4.34 


46    186    !  !.;«    7.24 


50   217  2.06 
49   270  2.00 


A 
B 
C 
D 


•••••• 


•  •••••        \}%»9»F 

6.95     


IV.      VI.    VIII.     II. 

2.16  1  l.-OO    7.24  .  6.48 

1.7S  7.09 


1.91)5 


6.936 


4.75 
4.64 


VII. 


3.10 
8.77 


4.09 


•••••• 


III. 


4.78    3.65 
4.44 
4.131 


..I...    ...... 


8.92 


8.78    0.21 


0.18 


14.20 
15.18 


9.00     0.18 


13.63 


9.(M)  '  0.25 

•  •••••        ••••••      VI»iwA 

9.01    0.21 

8.89    0.30 

8.67  ,  0.22 


13.60 


•  •••••'  •«•«••••• 


9.16 


0.21 


13.74 


IV.      VI.     IX. 


9.35    8.88 
9.07 
9.137 


m. 


0.23  I  0.17 
0.22 
0.201 


VI. 
13.97 


12.^ 
12.12 

12.64 

12.74 
13.17 
13.15 


VI. 
12.69 


13.84 
13.267 


IV.  Nationality. — The  statistics  are  entirely  too  meager  to  de- 
termine the  influence  of  nationality.  It  would  be  necessary  to 
obtain  for  each  race  a  large  collection  of  results,  in  whicli  the  other 
causes  of  variation,  like  age,  period  of  lactation,  etc.,  were  allowed 
for  or  eliminated.  This  has  never  been  done,  and  would  require 
not  eighty,  but  many  hundred  analyses. 

The  difficulty  of  generalization  upon  these  points  can  be  most 
forcibly  illustrated  by  comparing  the  analysis  of  sample  No.  40, 
which  was  obtained  from  a  n egress,  with  the  other  samples,  and 
with  the  general  average.  Neither  in  color,  smell,  or  other  phys- 
ical characteristics,  nor  in  chemical  constitution,  was  this  one  sam- 
ple so  markedly  different  from  the  others  as  to  be  put,  as  some 
have  proposed  to  do  with  the  milk  of  negro  women,  in  a  class  by 
itself. 

V.  PhysiAial  Constitution  of  the  Mother, — A  comparison  of  the 
physical  characteristics  of  the  mother,  whether  blonde  or  brunette, 
or  more  minutely,  as  to  color  of  eyes,  hair,  complexion,  etc.,  has 
not  shown  that  these  differences  are  necessarily  related  to  corre- 
sponding differences  in  the  composition  of  the  milk.  But  actual 
differences  in  the  physical  condition  of  the  mother  are  intimately 
related.  The  samples  obtained  from  women  of  over-robust  habit 
were  not  so  rich  in  albuminoids  as  those  from  pronouncedly  anaemio 
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women;  and,  generally  speaking,  the  best  milk  was  obtained  from 
lean  women  in  good  pbysioal  condition. 

Orqphie  C/uxri. — A  great  deal  of  labor  was  deroted  to  the  prep- 
aration of  a  graphic  chart  of  the  results  of  the  analyses  performed 
during  the  course  of  the  present  inrestigation.  It  was  thonght 
that  the  stady  of  snch  a  chart  might  reveal  some  law  goyeming  the 
relative  amonnts  of  the  rarioas  consdtaents,  which  law  might 
escape  notice  in  comparing  merely  tabulated  fignres.  The  chart 
represents  the  resolts  grouped  according  to  the  period  of  lacta* 
tion,  and  follows  the  same  order  as  that  of  Table  I.  In  case,  how- 
ever, a  number  of  samples  were  obtained  from  the  same  mother  on 
different  dates,  these  analyses  are  represented  consecutively.  These 
exceptions  to  the  general  order  of  arrangements  are  to  be  noted  in 
samples  7, 18,  28  and  85,  in  samples  15, 16,  26,  29  and  80,  and  in 
samples  I  and  17.  The  horiaontal  lines  in  the  chart  represent  differ- 
ences of  one*fifth  of  one  per  cent;  the  vertical  columns  represent 
the  sample  analyaed. 

One  feature  the  chart  exhibits  in  the  most  striking  manner,  and 
that  is  the  great  variability  in  the  constition  of  women's  mUk.  The 
proportion  of  fat  more  especially  varies  in  an  exceedingly  arbitrary 
manner. 
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samples  1  and  17.  The  horiaontal  lines  in  the  chart  represent  differ^ 
ences  of  one*fifth  of  one  per  cent;  the  vertical  columns  represent 
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One  feature  the  chart  exhibits  in  the  most  striking  manner,  and 
that  is  the  great  variability  in  the  constition  of  women's  mUk.  The 
proportion  of  fat  more  especially  varies  in  an  exceedingly  arbitrary 
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Oscar  Loew  and  Thomas  Bokorny.    Die  Chemische  Ejraftqaelle 
im  Lebenden  Protoplasma.    Acquired  by  Gift  or  Exchange. 

Presented  by  Prof.  A.  R.  Leeds  : 

^*  Annual  Report  of  the  Chief  Engineers  of  the  Philadelphia 
Water  Department  for  1883." 

From  the  Royal  Society  of  New  South  Wales  : 
'*  Journal  and  Proceedings,  1882." 

From  the  Academic  des  Sciences,  Paris : 
**  Comptes  Rendu,  Vol.  96." 

From  the  Secretario  de  Fomento,  Mexico  : 

'^  Antonio  Pennafiel  Memoria  Sobres  las  Aguas  Potable  de  la 
Capital  Mexico." 

From  the  North  Carolina  Agricultural  Experiment  Station  : 
«  Annual  Report  for  1879,  '80,  '81,  '82  and  '83." 
•**  Chas.  W.  Dabney.     "  North  Carolina  Phosphates." 
'*  Catalogue  of  the  North  Carolina  Exhibits  at  the  American 

Exposition,  Boston,  1883." 
'^  Analyses  and  Valuation  of  Fertilizer  made  up  to  May  Ist, 
1884." 
From  the  Massachusetts  State  Agricultural  Experiment  Station : 

"  Bulletin  No.  10,  June  1884  ;  No.  11,  Sept.  1884." 
From  the  Bureau  of  Statistics,  Washington,  D.  C: 

*^  Quarterly  Report  of  the  Chief  of  the  Bureau  of  Statistics, 
No.  3,  1883." 
From  the  American  Institute  of  Mining  Engineers  : 

^'  Memorial  of  the  Alexander  Lyman  Holley  C.   E.,  L.L.  D.'' 
''  List  of  Officers  and  Members." 
Discussion  of  Mr.  P.  G.  Saloms  paper  on  '*  Physical   and  Chemi- 
cal Tests  of  Steel  for  Boiler  and  Ship  plate  for  the  United 
States  Government  Cruisers." 
"  Proceedings  of  the  Chicago  Meeting." 
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J.  Birkinbine.    '^  The  Cerro  de  Meroado  (Iron  Mountain)   at   Da« 
rango,  Mexico." 

"  Roasting  Iron  Ores." 

J.  C.  Bayles.     "  The  Study  of  Iron  and  Steel." 

W.  Lee  Brown,     "  A  Complete  Gas  Assaying  Plant," 

B.  W.  Cheever.     ^^  The   Estimation   of  Phosphorus  in   Iron  and 

Steel." 

"  Segregation  of  Impurities  in  Bessemer  Steel  Ingots  on 

Cooling." 

S.  B.  Christy.    "  The  Miner's  Fund  of  New  Almaden." 

P.  Frazor.    "  Certain  Silver  and  Iron  Mines  in  the  States  of  Nue- 
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H.  C.  Freeman.     "  The  Hydraulic  Cement  Works  of  the  Utica 

Cement  Co.,  La  Salle,  III." 
J.  Gjers.     "  Rolling  Steel  Ingots  with  their  Own  Initial  Heat." 
J.  H.  Hammond.     "  The  Cauca  Mining  District,  U.   S.  of   Colom- 
bia, S.  A." 
J,  S.  Harris.     "  The  Beneficial  Fund  of  the  Lehigh  Coal  and  Navi- 
gation Company." 
Wm.  Kent.     "  Water  Tube  Steam  Boilers  at  the  Lucy  Furnaces, 

Pittsburg,  Pa." 
J,  B.  Mackintosh.     "  The  Influence  of  Organic  Matter  and  Iron  on 

the  Volumetric  Determination  of  Manganese." 
G.  W.  Mainard.     **  Biographical    Notice   of  Sir  C.  W.   Siemens 

D.  C.  L.,  L.L.  D ,  F.  R.  S." 
F.  H,  McDowell,     "  Recent  Improvements  in  Copper  Smelting." 
J.  E.  Mills.     "  A  New  Method  of  Shaft  Sinking  Through   Water 

Bearing  Loose  Material." 
M.  W.  Perr>^     "  A  New  Mineral." 
R.  W.  Raymond.     "  The  Law  of  the  Apex." 
J.  H.  Seaman.     "  Note  on  Patching  Platinum  Cracibles." 
Wm.  P.  Shinn.     "  Tlie  Distribution  of  Steam  in  Cities." 

C.  A.  Stetef eldt.     "  Russell's  Improved  Process  for  the  Lixiviation 

of  Silver  Ores." 
A.  F.  Wendt.     "  A  Blast  Furnace   with   Bosh   Walter  Jacket  and 
Iron  Top." 

"  The  Concentration  of  Iron  Ores." 

E.  B.  Wilson.     "  The  Wolf  Safety  Lamp." 


PROCEEDINGS  OF  THE  AMERICAN   CHEMICAL 

SOCIETY. 


Regular  Meeting — November  7tb,  1884, 

The  meeting  was  called  to  order  at  8:40  P.  M.,  Dr.  J.  C.  Booth 
in  the  chair. 

The  minutee  of  the  meetings  of  September  19th  and  October 
3rd  were  read  and  approved. 

The  following  gentlemen  were  elected  members  of  the  Society. 

George  H.  Weiss,  100  Bedford  avenue,  Brooklyn,  E.  D. 

E.  A.  Von  Schweinitz,  of  the  University  of  North  Carolina, 
Chapel  Hill,  N.  C. 

Launcelot  W.  Andrews,  419  Broadway,  Cambridge,  Mass. 

Conrad  Braker,  Jr.,  of  215  Pearl  street,  New  York,  was  elected 
an  Associate. 

r.,ii^,^;„^   AoorkoJofoia    wprp.    nrniif^gftrl     for  regular    membcr- 


rni.  _ 


ERRATA. 


p.  262,  otli  line  from  top,  for  "This  residue  resolved  readily 
and  in  water,  read, "  This  residue  dissolved  readily  in  water." 

p.  266,  9th  line  from  bottom,  for  "  XVI.  Height  of  infant," 
read,  XVI.     Weight  of  infant." 

p.  269.  In  table,  16th  line  from  top,  for  9.00,  read  0.00  ;  I7th 
line  from  top,  for  80.08,  read  83.21  ;  for  83.21,  read  89.08. 

p.  271,  7th  line  from  top,  for  1.0020,  read  1.020  ;  10th  line  from 
top,  for  1034,  read  1.034. 

p.  279,  19th  line  from  top,  for  constition,  read  constitution; 
21st  line  from  top,  after  "  manner,"  add  :  But  as  to  any  fixed  and 
definite  relation  governing  the  proportion  of  the  constituents  to 
each  other,  or  to  the  sum  total  of  the  solid  constituents,  the  graphic 
chart  thus  far  has  failed  to  afford  a  satisfactory  indication. 
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Regular  Meeting — November  Vth,  1884, 

The  meeting  was  called  to  order  at  8:40  P.  M.,  Dr.  J.  C.  Booth 
in  the  chair. 

The  minutee  of  the  meetings  of  September  19th  and  October 
3rd  were  read  and  approved. 

The  following  gentlemen  were  elected  members  of  the  Society. 

George  H.  Weiss,  100  Bedford  avenue,  Brooklyn,  E.  D. 

E.  A.  Von  Schweinitz,  of  the  University  of  North  Carolina, 
Chapel  Hill,  N.  C. 

Launcelot  W.  Andrews,  419  Broadway,  Cambridge,  Mass. 

Conrad  Braker,  Jr.,  of  215  Pearl  street.  New  York,  was  elected 
an  Associate. 

The  following  Associates  were  proposed  for  regular  member- 
ship : — 

Nathaniel  Hathaway,  New  Bedford,  Mass. 

Clement  Le  Boutillier,  SO^East  25th  street.  New  York. 

Charles  A.  Wittmack,  P.  O.  Box,  1032,  New  York. 

All  proposed  by  F.  V.  Pool,  Wm.  Rupp,  and  J.  B.  Mackintosh. 

Dr.  J.  C.  Booth  read  a  paper  on  Graphite  or  Black  I^ad  Cruci- 
bles. 

*  Dr.  C.  E.  Munsell  distributed  copies  of  his  report  to  the  New 
York  State  Board  of  Health  on  Fresh  and  Condensed  Milk. 

Dr.  Leeds  moved  that  a  meeting  of  the  Board  of  Directors  be 
called  for  Thursday,  November  13th,  at  4  P.  M.,at  117  Pearl  street, 
carried. 

Drs.  Waller,  Endemann  and  Munsell  were  appointed  a  Commit- 
tee on  Nomination  of  Officers  for  the  year  1885. 

The   following  papers  were  announced  : 

Mr.  J.  H.  Stebbins.  On  the  Spectroscopic  Examination  of  Methy- 
len  Blue  and  Lauth's  Violet. 

Dr.  A.  R.  Leeds.     On  a  New  Form  of  Butyrometer. 

The  meeting  was  then  adjourned. 

C.  E.  MUNSELL, 
Recording  Secretary. 

*  A  copy  of  tbii!  report  will  be  t<cnt  to  membens  of  tbe  Society  on  application  to  the  anthor , 
V2H  Worth  street,  N.  T. 
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GRAPHITE,  OR  BLACK  LEAD  CRUCIBLES. 
By  J.  C.  Booth,  Ph.D. 

The  use  of  graphite  for  pencili<,  stove  blacking,  lubricating  sur- 
faces, &e.,  is  extremely  limited,  compared  with  its  enormous  value 
and  consumption  in  crucibles,  employed  in  melting  gold,  silver^  cop- 
per, brass,  bronze,  German  silver,  &c.,  and  especially  in  smelting  the 
finest  steel  for  tools,  for  the  tires  of  locomotive  driving  wheels,  and 
even  for  the  ponderous  shafts  of  the  great  ocean  steamers;  in  short, 
wherever  the  finest  quality  of  steel  is  demanded  in  the  arts.  Such 
steel  being  a  marked  expression  of  the  physical  power  of  civiliza- 
tion, ti)e  chief  means  of  procuring  the  black  lead  crucible  has  tlie 
strongest  claim  on  our  attention. 

In  studying  its  manufacture  I  shall  successively  consider,  1.  the 
materials  employed ;  2.  their  preparation  and  mixture ;  3.  tlie 
formation  and  completion  of  the  crucible. 

Materials, — A  black  lead  crucible  is  essentially  composed  of 
graphite  or  black  lead  ground  to  fine  scales,  which  are  rigidly 
held  in  their  position  by  partially  melted  clay  ground  up  with  pow- 
dered graphite  and  a  little  sand,  the  last  being  added  to  prevent 
shrinkage  while  drying,  and  the  dried  crucible,  made  from  this 
mixture,  is  finished  by  burning  at  a  high  heat. 

Since  black  lead  is  virtually  pure  carbon,  the  question  arises 
why  might  not  the  cheapest  form  of  carbon.  Anthracite,  be  substi- 
tuted for  it?  Because  of  the  difference  in  their  mechanical  structure 
and  their  behavior  to  heat. 

All  the  forms  of  carbon  combine  with  the  oxygen  of  the  air  at  a 
high  heat,  and  gradually  bum  away  into  carbonic  acid  or  oxide,  but 
graphite  bums  much  more  slowly  than  any  other  form  (except  the 
diamond).  All  the  fomis  except  graphite,  at  a  strong  heat,  below^ 
combustion,  crackle  into  a  fine,  structureless  powder,  or  are  easily 
ground  into  powder,  the  particles  of  which  have  no  property  or 
means  of  cohesion,  nor  of  adhesion  to  other  bodies,  and  cannot 
therefore  be  made  into  a  tough,  coherent  crucible. 

Black  lead  has  an  eminently  laminated,  crystalline  struct un^, 
breaking  into  thin  scales,  but  not  at  right  angles  to  their  plane,  for, 
however  thin  a  piece  may  appear  to  the  eye,  it  breaks  into  still 
thinner  scales,  of  the  same  structure  and  toughness  as  the  original. 
A  single  thin  scale  held  in  a  delicate  forceps  shows  a  remarkable 
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degree  of  elasticity,  when  bent,  by  springing  back  to  its  original 
position  unaltered.  Neitlier  a  low  heat  nor  a  white  heat  will  make 
it  exfoliate. 

It  appears,  then,  that  the  distinctive  properties  of  graphite  for 
crucibles  are,  that  it  retains  the  fiat  or  scaly  form,  even  under  hard 
grinding,  and  at  the  highest  heats;  that  the  scales  are  extremely 
elastic  and  tough,  and  that  it  resists  combustion  in  the  air  much 
more  than  the  ordinary  forms  of  carbon. 

Varieties  of  Graphite. — It  occurs  in  three  forms,  the  elastic  lam- 
inated, the  elastic  iibrous,  and  the  more  amorphous  variety.  As 
the  elastic  fibrous  variety  may  be  used  indifferently  with  the  scaly, 
and  is  quite  rare,  we  need  not  dwell  upon  it.  I  have  termed  the 
third  form  tnore  amorphous,  because  it  sometimes  has  the  external 
appearance  of  the  scaly  variety,  and  docs  often  contain  some  of  it. 
A  little  experience  will  enable  one  to  distinguish  it  by  the  eye,  and 
a  simple  test  will  establish  a  more  reliable  estimate  of  value.  A 
minute  quantity,  finely  ground  in  a  mortar,  will  approximately 
show  the  proportionate  quantity  of  scaly  and  shapeless  powder, 
and  the  conclusion  may  be  strengthened  by  sifting  it  through  a 
piece  of  fine  muslin,  when  t?he  eye  can  sufficiently  determine  the 
relative  quantity  of  each.  Since  the  amorphous  variety,  although 
deceptively  crystalline  in  appearance,  adds  but  little,  if  any- 
thing, to  the  strength  of  a  crucible,  the  manufacturer  should 
avoid  its  use  as  much  as  practicable.  I  think  that  my  experience 
will  bear  me  out  in  saying,  that  only  at  an  enormous  redaction  in 
relative  price,  and  even  then  only  a  small  proportion  of  it,  com- 
pared with  the  best  scaly  kind,  will  warrant  the  manufacturer  of 
black  lead  crucibles  in  employing  it,  at  the  great  risk  of  his  reputa- 
tion, for  the  best  black  lead  crucible. 

Commercial  graphite  occurs  as  "  lump-lead,"  "grains"  and  "dust." 
During  some  years'  experience  in  making  black  lead  crucibles,  I 
found  that  by  far  the  greater  part  of  the  graphite  of  commerce 
consisted  of  the  excellent  scaly  variety,  whether  in  lump  or  grains, 
and  therefore  giving  no  pretext  for  using  inferior  graphite,  except 
the  unsoundness  of  false  economy.  I  found  a  barrel  entirely  filled 
by  one  piece  of  the  best  Ceylon  graphite,  and  single  lumps  of  sev- 
eral pounds  weight  each,  are  of  frequent  occurrence  and  of  the  best 
quality.  A  few  of  the  smaller  lumps,  up  to  i  lb.  weight,  are  of  the 
deceptive  amorphous  variety,  which  is,  however,  more  often  present 
in  the  fine  powder  with  an  iron  black,  lustreless  appearance.  Graph- 
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ite  in  clean,  sifted  grains,  free  from  powder,  is  generally  of  excellent 
quality.  The  best  variety  has  a  silvery  lustre,  the  next  lower  grade, 
although  it  may  be  of  fair  quality,  has  a  bright,  steel  lustre,  and  the 
lower  the  grade  the  more  it  puts  on  an  iron  black,  or  sometimes  a 
brownish  tint. 

I  have  found  the  impurity  of  ground  commercial  lump  lead  of 
the  best  quality  to  be  about  6  per  cent.,  and  to  consist  chiefly  of 
quartz  and  iron  pyrites.  On  the  other  hand,  I  have  seen  silvery 
graphite  in  grains  of  the  uniform  size  of  about  i  inch,  and  with- 
out dust,  which  was  almost  absolutely  pure  carbon. 

XfOcalities, — Graphite  is  abundantly  distributed  in  metamorphi  c 
rocks,  but  rarely  in  largo  masses  together.  Many  localities  have 
been  explored  with  a  view  to  its  use  for  crucibles,  but  almost  all 
were  successively  abandoned,  because  of  the  excessive  cost  of  ex- 
traction, and  in  a  few  cases  because  of  its  inferior  quality. 

The  island  of  Ceylon  contributes  the  great  mass  of  black  lead 
to  commerce;  14,000  tons  having  been  shipped  from  it  in  1883. 
Most  fortunate  is  it  that  nearly  all  of  it  is  of  the  best  quality. 

We  And  small  quantities  of  it  sparingly  distributed  in  all  the 
States  of  the  Union  and  in  every  country  on  the  globe  where  met- 
amorphic  influences  have  imparted  a  crystalline  structure  to  the 
lower  geological  formations.  It  has  been  extracted  at  several  dif- 
ferent times  [from  the  locality  in  Philadelphia,  Penn.,  within  t«n 
miles  of  the  centre  of  the  city,  and  with  partial  success.  The 
quality  is  good,  but  lacks  mass  in  loco. 

When  called  upon  to  explore  the  locality,  I  took  the  bearing  of 
the  adjacent  gneiss,  &c.,  and,  applying  it  to  the  shaft  which  stiTick 
the  graphite,  I  found  it  pointed  exactly  to  the  various  openings  from 
which  the  latter  had  been  extracted.  The  rocks  in  contact  with  and 
containing  the  graphite,  arc  so  highly  metamorphosed  and  confused 
with  crystallization,  that  the  planes  of  stratification  are  only  re- 
cognizable by  experience.  Since  the  rocks  are  stratified,  they  were 
once  deposited  sands  and  clays,"  with  the  remains  of  plants  that 
grew  on  them,  condensed  and  modified  into  coal,  which  probably 
passed  through  the  changes  of  lignite,  bituminous  coal  and  anthra- 
cite into  graphite. 

(To  be  continued.) 
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Arseiiiomolybdic  Acid.    O.  Pufahl. 

Barium  molybdate,  when  suspended  in  an  aqueous  solution  of 
arsenic  acid  and  decomposed  with  the  equivalent  amount  of  H,  SO^, 
yields  a  yellow  solution,  which  on  concentration  deposits  crystals 
of  arseniomolybdic  acid.  Crystallizing  in  orange  red  doubly- 
refracting  needles  not  affected  by  the  atmosphere.  (-Ber.  d,  ch, 
Ges.,  2U,  1884.)  J.  H.  S.,  Jr. 

Chemical  Action  with  Carbon  and  its  Compounds.  G. 
Gore. 

A  series  of  44  experiments  in  which  the  attempt  is  made,  through 
a  variety  of  reactions,  to  separate  carbon  in  the  elementary  state, 
and  to  discover  new  facts  in  regard  to  carbon  and  some  of  its  com- 
pounds.    (C/iem.  Nisws  L.  125, )  A.  A,  B. 

Un  the  connection  between  Pseudo  Solution  and  True 
Solution.    W.  W.  J.  NicHOL. 

The  well  known  Brownian  motion  of  small  particles  suspended 
in  a  liquid  being  regarded  as  a  consequence  of  molecular  impacts, 
is  applied  by  the  author  to  support  the  molecular  as  distinguished 
hydrate  theory  of  solution.  According  to  the  former  theory,  the 
solution  of  a  salt  in  water  is  a  consequence  of  the  superipr  attrac- 
tion of  the  molecules  of  water  for  those  of  the  salt  as  compared 
with  the  cohesion  of  the  salt  itself.  Substances  are  soluble  in  in- 
verse proportion  to  their  cohesion.  Cohesion  being  destroyed  by 
subdivision,  a  finely  divided  substance  remains  suspended  for  a  long 
time  in  water.  Such  suspension  or  pseudo  solution  differs  only  from 
true  solution  in  respect  to  fineness  of  division  of  the  solid.  If  sub- 
division could  be  carried  to  the  isolation  of  the  molecules,  true  so- 
lution would  result,  and  substances  thus  dissolved,  could  separate 
from  solution  only  slowly  in  spite  of  the  superior  cohesion  of  their 
molecules,  because  aggregations  of  these  molecules  sufficiently 
large  to  separate  themselves  from  solution  could  only  occasionally 
be  found.  As  an  instance  of  this  we  have  slow  precipitation  of 
many  insoluble  substances  from  solution  when  cold  and  dilute. 
(  Chem.  News  L,  124.)  A.  A.  B. 
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On  Pyridine-Carbo- Acids.    E.  NdLTiNo  and  A.  Collin. 

I.  The  pyridinecarbo-acid,  which  is  obtained  from  chinoline  by- 
oxidizing  with  potassium  permanganate,  has  both  its  carbozyl- 
groups  in  the  ortho-position.  It  may  therefore  he  looked  upon  as 
a  phthalic  acid,  in  which  a  CII  group  has  been  replaced  by  a  nitro- 
gen atom. 

II.    0>f  TUB   FOBMATION   OF   BlUE  FROM   ROSANIUNE. 

It  is  known  that  when  aniline,  orthotoluidine,  or  paratoluidine  are 
treated  to  180^  C.  with  rosaniline  and  benzoic  acid,  a  blue  dyestuff 
is  formed.  Metatoluidine  acts  similarly.  {^er,  d,  ch,  Ges.^  '258 
J884,).  J.  H.  S.,  Jr. 

On  the  Constitution  of  Styphnic  Acid.    E.  N5ltino  and  A. 
Collin. 

Styphnic  acid,  or  trinitroresorcine,  can  have  only  one  of  the 
three  following  constitutional  formulae,  viz. : 

I.  iL  in. 

OH  OH  OH 

/      \  /      \  /      \ 

NO, 


NO, 


NO,      NO- 
OH        NO, 


OH 


NOg 


\.    / 


OH 


NOg  NOg  NO, 

Hantlin,  who  obtained  it  f lom metanitrophenole,  gives  it  the  for- 
mula indicated  under  I.  In  I.  as  well  as  in  II.,  two  of  the  nitro- 
groups  hold  symmetrical  positions  in  relation  to  one  another, 
and  according  to  Laubenheimer's  rule,  should,  when  heated  with 
alkalies,  be  split  off  as  nitrites. 

in.  if  converted  into  the  corresponding  ether,  and  then  treated 
with  alkalies,  would  split  up  into  styphnic  acid.  The  authors  con- 
clude that  styphnic  acid  is  constituted  as  represented  under  for- 
mula III.     {her.  d,  ch,  Ges.,  281,  1884.)  J.  H.  8.,  Jr. 

On  Nitrosophenoles.    IL  Goldschmidt. 

Ill  a  previous  article  the  author  described  certain  compounds 
produced  by  the  action  of  hydroxylamine  on  dikotones  and 
chinones.  This  article  is  a  continuation  of  the  ]irevious  one,  and 
describes  the  behavior  of  benzochinone  and  /^-naphthoehinone 
towards  hydroxylamine.    1  part  chinone  was  dissolved  in  300  parts 
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H^O,  and  to  this  was  added  an  aqueous  solution  of  hydroxy lamine 
chloride.  The  mixture  was  now  allowed  to  rest  for  12  hours  until 
the  smell  of  chinone  had  disappeared.  It  was  then  shaken  up 
with  bone  black,  filtered,  and  extracted  with  ether.  After  con- 
centrating the  solution  in  vacuo,  long,  colorless  needles  were  ob- 
tained, which  on  analysis  were  found  to  be  benzoehinoneoxim. 
y^-naphthochinone  and  hydroxylamine  chloride  yielded  /9-naphtho- 
chinoneoxim.     (-Ber.  d,  ch,  Ges.,  210^  188^,)  J.  H.  S.,  Jb. 

On  the  Separation  of  Zinc  and  Nickel.    T.  Mooke. 

Evaporates  to  reduce  excess  of  acid,  dissolves  residue  in  20-25  o.  c. 
of  water,  precipitates  with  excess  of  ammonium  sulphide,  dissolves 
precipitate  in  solution  of  KCN,  with  aid  of  heat,  and  dilutes  to  250 
c.  c. ;  then  adds  a  few  c.  c.  of  sodium  acetate  solution,  acidifies 
with  acetic  acid  and  heats  to  boiling.  ZnS  separates  ;  it  is  allowed 
to  stand  several  hours,  then  wa  shed  by  decantation  with  hot  water 
containing  a  little  sodium  acetate  and  H^S  ;  the  precipitate  is 
weighed  after  conversion  to  ZnO.  Filtrate  and  washings  are 
evaporated  to  dryness  with  aqua  regia,  the  residue  is  dissolved,  and 
the  solution  precipitated  with  KHO  and  Br.  The  precipitate  is 
finally  dissolved  in  HgSO^,  and  after  addition  of  NH^HO,  Ni  is 
precipitated  by  the  battery.  Results  very  accurate  and  process 
rapid.     ( Chem.  News  Z.  157,)  A.  A.  B. 

A  New  Test  for  Nitrous  Acid.    Raphael  Meldola. 

Para-amidodimethylaniline,  on  being  treated  with  nitrous  acid,  is 

/N=N-R. 
converted  into  the  diazo-compound — C-H.  .N 

\N— N-C,H,N 
(CH3)jj. 
/N,.C1.  ) 

The  tetrazo-salt  C-H^  >  possesses  the  re- 

\N,C,H,N(CH,).  ) 

markable  property  of  assuming  a  deep  blue  coloration  when   its 

dilute  aqueous  solution  is  exposed  to  the  air;  this  property  makes 

it  valuable  as  a  test  for  nitrous  acid. 

In  order  to  prepare   the  substance,  paranitraniline  is  diazotized 

in  the  usual  manner,  and  combined   with  the  theoretical  amount 

of  dime  thy  Ian  iline.     The  crystalline  precipitate  formed  is  collected 

on  a  filter,  washed   and  reduced  with  ammonium  sulphide.     The 
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reduction  product  is  poured  into  cold  water,  which,  after  a  while 
causes  the  basic  matter  to  separate.  This  is  collected  on  a  filter, 
washed  and  dissolved  in  dilute  HCl.,  in  the  proportion  0.5  grm.  to 
1  litre.     This  solution  has  a  deep  red  color. 

If  a  solution  is  to  be  tested  for  nitrous  acid,  add  a  few  drops  of 
the  coloring  matter  to  it,  then  a  few  drops  of  HCl,  and  finally,  add 
ammonia  till  the  blue  coloration  appeara. 

This  test  shows  the  reaction  with  a  solution  composed  of  ^^grm. 
NaNOg,  in  one  litre  HgO,  or  1  pt.  Na.N^O  in  6,400  pts.  of  water. 
This  dyestuff  may  be  kept  in  solution  a  long  time  without  deterior- 
ation.    (Ber  d.  ch.  Ocs.,  256.     ISSJ^,)  J.  H.  S.,  Jr. 

On  Dyestiiffs,  resulting  from  the  Simultaneous  Oxid- 
ation of  Paradianiines  witli  Monamines.    R.  Nibtzki. 

In  a  previous  communication  it  was  shown  that  the  dyestuffs 
produced  by  the  simultaneous  oxidation  of  ])aradiamineH  with  mo- 
namines are  converted  by  reducing  agents  into  bases  which  are 
amido-derivatives  of  diphenylamine.  Thus  Bindschedler's  dimeth- 
ethyphenylen  green  splits  up,  on  reduction,  into  tetramethyldi- 
amido  diphenylamine.  Shortly  after  tliis  Majirt  applied  for  a 
patent  in  which  he  described  a  process  for  producing  methylen 
blue  by  the  oxidation  of  a  sulphuretted  hydrogen  solution  of  tetra- 
methyldiamidodiphenylamine.  The  author  had  likewise  observed 
this  reaction,  but  comes  to  the  conchision  that  methylen  blue  had 
not  been  formed  svntheticallv  from  letrainethvldiamidodiphenvl- 
amine.  On  treating  a  sulphuretted  hydrogen  solution  of  the  above 
base  with  FegCl^  the  solution  turns  green,  but  not  blue.  Thus  di- 
methylphenylen  green  is  formed,  notwithstanding  the  large  excess 
of  ferric  chloride.  Only  after  long  standing  and  repeated  addition  of 
HjS  and  FcgCl^j,  did  he  succeed  in  obtaining  a  pure  bhie  solution> 
from  which  only  b^  coloring  matter  was  obtained.  Tlie  f(>rmation 
of  methylen  blue  may,  however,  be  easily  explained.  Dimethyl- 
phenylen  green  is  easily  decomposed  with  acids,  splitting  up  into 
chinones,  dimethylamine  and  diniethylparaphenvlendiamine,  viz.: 
Ci.H.N^Cl  -f  2H,0=C,H402  -f  Nil  (CIl3)/+  (Cllg).  N-C.H^ 
NHjjH-HCl. 

It  is  therefore  probable  that  the  dimethylparaphenylendiamine, 
in  the  nascent  state,  on  coming  in  contact  with  the  sulphuretted 
hydrogen  is   converted   into   methylen  blue.      If   the  blue   were 
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formed  directly  from  the  dimethylphenylen  green  a  much  larger 
yield  should  be  obtained  than  is  actually  the  case.  (Ber,  d,  ch. 
Ges,,  217,  1884.)  J.  H.  S.,  Jr. 

Oil  the  Detection  of  Adulterations  in  Portland  Cements. 

R.  Fbesenius  and  W.  F.  Fbesenius. 

The  analysis  is  treated  under  the  following  heads  : 
{a)  Specific  gravity. 

(b)  Loss  of  weight  on  ignition. 

(c)  Behavior  witii  water,  including  alkalinity  of  aqueous  solu- 
tions. 

(d)  Behavior  with  dilute  acids. 

(e)  Behavior  with  permanganate  solution. 

(f)  Behavior  with  COg. 

(a)  This  is  determined  by  Schumann's  method,  which  depends  upon 
the  space  occujiied  by  a  volume  of  cement  of  known  weight.  The 
cement  is  introduced  into  a  graduated  flask  filled  with  turpentine. 
The  change  of  lovel  is  noted.  The  number  of  c.  c.  replaced  by  the 
cement,  divided  by  tlie  weight  of  the  latter,  give  the  Sp.  Gr.  It 
was  found  tliat  pure  Portland  cement  has  a  density  of  not 
less  than  3.1,  whereas  adulterated  cements  have  much  lower 
densities. 

(h)  Two  grnis.  cement  are  lieated  in  a  platinum  crucible  over  a 
Bunson  burner  to  constant  weight ;  20  minutes  heating  is  suffi- 
cient. 

(r)  The  behavior  of  cements  with  water  is  characteristic.  Various 
samples  treated  in  the  same  manner  impart  to  water  different 
amounts  of  alkaline  matter. 

1  grni.  of  finely  pulverized  substance  is  shaken  up  with 
100  c.  c.  distilled  water  for  10  minutes,  the  mixture  filtered, 
and  50  c.  c.  of  the  filtrate  titrated  with  i\  volume  HCl.  The  re- 
sults indicate  a  decided  difference  between  Portland  and  hydraulic 
cements. 

(d)  1  «;rni.  substance,  finely  pulverized,  is  treated  with  30  c.  c.  in 
HCl  and  7o  c.  c.  water,  and  shaken  up  for  10  minutes,  then 
filtered,  and  5()  c.  c.  of  the  filtrate  titrated  back  with  NaHO, 
From  the  figures  so  obtained   the  number  of  c.  c.  HCl,  neutralized 
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by  1  grm.  of  cement,  are  calculated.    These  figures  are  lower  for 
slag  powder  than  for  Portland  cement. 

{e)  1  grm.  finely  pulverized  cement  is  treated  with  150  c.  c.  of  a 
mixture  of  1  pt.  dilute  H^SO^  (sp.  gr.  1.12)  and  2  pts.  HgO,  and 
then  permanganate*  sol.  is  run  in  until  the  solution  reddens.  1 
grm.  Portland  cement  decolorizes  from  0.1 7 — 0.63  c;  c.  correspond- 
ing to  0.79 — 2.8  mg.  KMnO^.  Various  samples  of  slag  powder 
required  from  9.5 — 16  c.  c.  corresponding  to  44.34 — 74.67  rag. 
KMnO^. 

(/)This  test  is  made  to  determine  whether  tlif^  so-called  free  lime , 
which  should  not  be  found  in  Portland  cements,  exists  in  hydraulic 
cements. 

3  grms.,  finely  powdered,  are  placed  in  a  weighed  glass  tube^ 
and  submitted  to  the  action  of  dry  carbonic  acid,  at  the  ordinary 
temperature,  for  two  hours.  The  increase  in  weight  gives  the 
amount  of  CO,  absorbed.  8  grms.  cement  should  not  absorb  more 
than  1.8  mg.  CO*.  Cements  yielding  figures  which  do  not  fall 
within  these  limits  may  be  regarded  as  adulterated,  {^es.  Zeit.^ 
1884,  175.)  J.  H.  S.,  Jr. 

Copper  Oxychloride  as  a  Faint.    T.  Maxwell  Lytk. 

In  a  letter  to  th(.»  editor  of  the  Chemical  Netcs  the  author  suggestsr 
the  use  of  coi)per  oxychloride  for  painting  the  interior  of  water 
tanks,  and  points  out  that  while  the  salts  of  copper  and  mercury 
are  active  poisons  to  plants  and  infusorial  life,  the  s«alts  of  the  latter 
are  too  violently  poisonous  to  be  used  in  this  case.  Insoluble  salts 
of  copper,  like  the  oxychloride,  on  the  contrary,  while  fatal  to  vege- 
table growths  and  microbia,  would  be  less  liable  to  contaminate 
water  for  domestic  use  than  the  lead  paints  commonly  u.sod.  The 
copper  salt  should  be  isolated  from  the  surface  of  the  iron  by  a 
coating  of  magnesia  or  zinc  paint  upon  which  it  could  then  be 
laid.     (Chem,  News  L,  li)2,)  A.  A.  B. 


♦  24. 'J)  <;.  c.  permantiaiiate  reprcsentK  0.*J  jjrins.  Fr.  disf^olvcd  an  felTou^«  salt. 
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Abstract  of  American  Patents  Relating  to  Cliemistry. 

From  the  Qffleial  Oaeette  of  the  U,  8.  Patent  Qfflce, 

{Addenda  to  April  8th,  1884,  P-  ^^0 

29^488. — Manufacture  of  paper. — W.  Rupp. 

Substitutes  infusorial  earth  for  a  portion  of  the  paper  stock  in  the  manufac- 
ture of  absorbent  paper. 

June  17,  1884, 

300,852.— Tanning  process.— 8.  8.  Eddy. 

First  subjects  the  pickled  hides  to  an  acidulating  composition,  washes 
drains  and  completes  the  operation  of  tanning  with  an  alkaline  tanning  com 
position. 

300,888. — Apparatus  for  distilling  wood. — J.  A.  Mattbieu. 

300,884.— Distillation  of  wood.— J.  A.  Matthieu. 

300,885. — Retort  for  carbonizing  wood. — J.  A.  Matthieu. 
The  above  three  patents  cannot  be  described  without  the  specifications  and 
drawings. 

800,486.— Process  of  removing  tannic  acid  from  coffee. — H.  H.  Beach. 

Treats  coffee  for  the  removal  of  tannic  acid  and  other  deleterious  substances 
therefrom  by  heating  the  green  coffee  to  212^  Fahr.,  and  removes  the  matter 
extracted  from  the  berry. 

800.464. — Compound  material  for  the  manufacture  of  sheets,  boards, 
blocks,  artificial  wood,  etc. — L.  Haas. 

Vegetable  fiber,  leather  or  shoddy  waste,  crude  asbestos,  litharge  and 
thinned  asphaltum  blended  with  sulphur,  pitch  and  whiting. 

800,466. — Process  and  apparatus  for  manufacturing  gas. — J.  Hanlow. 
Decomposes  steam  by  means  of  heated  fuel,  charges  with  hydrocarbon  and 
fixes  the  mixture  of  gas  and  vapors  in  a  previously  heated  fixing  chamber. 

300,497. — Apparatus  for  treating  leather  stock  with  naptha  to  extracts  oils. 
— F.  F.  Newall. 

800,560. — Compound  for  the  manufacture  of  artificial  stone.— H.  Bening. 
Sand,  cement,  oxalic  acid,  chalk,  muriatic  acid,  iron  filings  and  water. 

300,599. — Process  of  and  apparatus  for  crystallizing  tin. — G.  R.  Habe 
nicht. 

Consists  in  heating  and  cooling  the  plates,  subjecting  them  to  a  solution  of 
caustic  soda  to  remove  the  oxide  coating  and  finally  developing  the  crystal- 
lization by  subjecting  the  plates  to  the  action  of  an  acid. 

300,700.— Method  of  manufacturing  starch. — H.  Duryea. 

Applies  a  solution  of  alkali  to  the  condensed  starch  water  by  which  a  strati- 
fication of  the  resultant  liquor  into  a  solution  of  starch,  and  one  of  glutinous 
matters  is  effected,  and  removes  them  separately. 
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800,729. — ^Fire  and  waterproof  compound. — O.  F.  Parsons. 
Coal  tar,  air-slaked  lime, Spanish  brown,  sulphur,  litharge,  fine  salt  and 
American  ochre. 

800,747. — Process  of  treating  iron. — B.  Woodruff. 

Consists  in  repeated  heating  at  increasing  temperatures,  alternated  with 
rolling  or  pressing  into  it  sand,  common  salt,  black  oxide  of  manganese,  and 
before  or  after  fashioning  the  metal  as  required,  heating  it  to  about  a  welding 
point  and  hardening  or  tempering  it. 

June  241h,  1884. 

800,752. — Apparatus  for  generating  gas  or  vapor  from  liquid  hydro, 
carbons. — A.  J.  Ambler. 

800,778. — Process  of  and  apparatus  for  treating  fibrous  plants. — J.  A* 
Hitter. 

Subjects  them  to  the  action  of  steam  which  has  passed  through  a  solution 
of  sulphate  of  iron  and  soft  soap. 

800,802  and  300,808.— Process  of  and  apparatus  for  manufacturing 
illuminating  gas.— S.  C.  Salisbury. 

800,811. — Apparatus  for  the  continuous  distillation  of  oil.— H.  C.  Smith. 
Fractional  distillation  of  the  oil,  which  descends  through  a  series  of  pipes 
arranged  in  an  inclined  plane  in  a  heated  chamber. 

800,826. — Process  of  producing  steel  from  wrought  iron  with  plumbago. — 
W.  A.  O.  Wuth. 

Charges  the  furnace  with  pieces  of  wrought  iron  having  a  low  percentage  of 
phosphonis  in  layers  with  a  thin  stratum  of  plumbago  between  the  layers  of 
iron,  melting  the  charge  in  the  open  hearth  and  finally  adding  to  the  melted 
metal  spicgelcisen  or  ferro-manganese. 

800,874. — Production  of  coloring  matter  from  dinitrophenal. — F.  KrUger, 
G.  Tobias  and  £.  Kegel. 

Production  of  dinitrophenolsulphonic  acid  and  its  salts,  by  means  of 
nitrating  phenolsulplionic  acid  or  mononitrophenolsulphonic  acids  or  their 
salts. 

800,890. — Liquid  cement  for  giving  a  cheap  and  durable  metal  coating  to 
papiermachc,  plaster  of  paris,  clay,  &c. — F.  Philipp. 

800,928.— Apparatus  for  the  manufacture  of  vinegar. — A.  Wecker. 
Not  intelligible  without  the  drawing. 

800,950. — Process  of  an  apparatus  for  the  separation  of  metals  from  ores 
and  alloys. — II.  R.  Cassel. 

Consists  in  charging  the  auriferous  ore  or  alloy  in  a  powdered  condition 
into  an  anode  compartment,  which  is  .separated  from  the  cathode  compartment 
by  porous  material,  said  anode  compartment  containing  a  solution  yielding 
nascent  chlorine  under  the  action  of  an  electric  current,  and  agitating  the 
powdered  muterial  within  the  sai«i  solution  during  the  passage  of  the  electric 
current. 
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300,051.— Process  of  chloridizing  ores  by  electrolysis.— H.  R  Oaasel. 
Sabjects  the  ore  to  the  action  of  a  solution  yielding  chlorine  under  electro- 
lytic  decomposition. 

801,006. — Art  of  mannfacturing  fermenting  materials. — F.  A.  Reihlen. 
A  ferment  composed  of  a  foundation  of  a  vegetable  fiber  and  of  a  deposit  of 
fungoid  growths  formed  thereon. 

301,015. — Filtering  composition. — R.  M.  Sommers. 

Gravel,  white  barsand,  animal  charcoal  and  phosphate  of  lime. 

301,033. — Apparatus  for  concentrating  sulphuric  acid. — ^M.  Willett. 
Not  intelligible  without  the  drawing. 

301,069. — Treatment  of  vegetable  fibrous  material. — A.  Prinz. 

Maceration  in  an  attenuated  solution  of  chloride  of  lime  and  subsequent 
boiling  under  pressure  in  an  alkaline  lye  combined  with  a  hydrocarbon  or  a 
sulphide  of  carbon. 

10,491.— Reissue,  Original  No.  227,852,  May  8,  1883.— E.  Scherfl. 
Not  intelligible  without  the  specification. 

July  lit,  1884. 

301,092.— Apparatus  for  generating  heating  gas. — 8.  N.  Carvalho. 

The  gas  is  produced  from  hydrocarbons  with  the  aid  of  steam,  superheaters 

301,149.— Mixed  paint.— H.  C.  Petty. 

For  the  preparation  of  which  no  less  than  fifteen  more  or  less  compatible 
substances  are  required. 

301,222.— Sulphur  refining  apparatus. — F.  Dickert. 

301,248. — Treating  phosphates  of  alumina  and  iron. — G.  A.  Liebig  and  J. 
F.  Gibbons. 
Not  intelligible  without  the  specification. 

301,383. — Manufacture  of  carbonate  of  strontium. — E.  A.  Mebus  and  J. 
W.  De  Castro. 

Consists  in  reducing  sulphate  of  strontium  into  an  exceedingly  fine  condi- 
tion, in  mixing  it  with  suflicient  water  to  maintain  it  in  suspension  therein 
and  in  treating  it  with  carbonate  of  ammonium  or  ammonia  and  carbonic 
acid. 

301,390.— Ice  and  refrigerating  machine.— P.  G.  and  C.  A.  Randall. 
Relates  to  improvements  in  an  ammonia  ice  machine. 

301,406.— Manufacture  of  alkaline  phosphates.— S.'G.  Thomas. 

Consists  in  treating  in*a  basic  lined  Siemens  furnace  or  Bessemer  converter 
alkaline  chlorides  with  molten  phosphoric  iron  and  an  air  blast  or  iron  oxide, 
washing  the  gases  for  hydrochloric  acid,  lixiviating  the  resulting  phosphatic 
4<lag  and  precipitating  the  solution  with  milk  of  lime,  whereby  caustic  alkali 
and  precipitated  calcium  phosphate  are  obtained. 

301,407.— Manufacture  of  alkaline  phosphates.— S.  G.  Thomas. 

Manufactures  soluble  alkaline  phosphates  from  phosphoric  non-silicious 
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molten  pig  iron  in  a  basic  lined  Siemens  furnace  or  Bessemer  converter  by 
pouring  the  molten  metal  upon  an  alkaline  carbonate  in  such  a  furnace  or 
vessel,  turning  on  the  blast,  and  with  the  blast  introducing  a  further  quantity 
of  the  carbonate,  the  alkali  rising  through  the  bath  and  combining  with  the 
nascent  phosphoric  and  silicic  acids  and  forming  a  slag  of  phosphate  and 
silicate  of  soda  and  potash,  then  running  off  this  slag  while  hot,  lixiviating 
it,  and  evaporating  or  precipitating  the  solution  with  milk  of  lime. 

801,436. — Method  of  manufacturing  starch. — H.  Duryea. 

Combines  the  condensed  starch  water  with  a  solution  of  caustic  alkali, 
agitates  the  mixture  about  four  hours  and  then  separates  the  nearly  pure 
starch  from  the  glutinous  solution. 

801,457. — Ice  machine. — J.  Patten. 

An  ice  machine  where  cold  is  produced  by  the  vaporization  of  a  portion  of 
the  ice,  alternate  moistening  of  the  surface  of  the  ice,  then  exposing  it  to  a 
high  vacuum,  causing  the  moisture  and  a  portion  of  the  ice  to  vaporize  at  the 
expense  of  heat  from  the  remaining  portion  of  ice,  thereby  reducing  its  tem- 
perature, so  that  when  it  is  again  brought  in  contact  with  water  a  thin  layer 
will  freeze  and  congeal  to  it. 

July  8ih,  1884, 

801,469. — Process  of  and  901,469,  Apparatus  for  treating  and  improving 
^petroleum. — H.  R.  Angus. 

Consists  in  floating  the  oil  on  heated  water  in  a  closed  tank,  continuoiisly 
introducing  steam  or  heated  water  therein,  flowing  off  the  surplus  water  at 
the  surface  to  impart  motion  to  the  oil  toward  the  outlet,  and  at  the  same  time 
forcibly  removing  the  volatile  products  generated  from  the  oil. 

301,475. — ^Process  of  printing  indigo  colors. — J.  Bracewell. 

Prepares  the  fabric  with  a  solution  of  grape  sugar  or  glucose,  then  prints  a 
mixture  of  alkali  and  indigo  upon  such  fabric  and  subjects  the  same  to  the 
action  of  steam. 

301,518. — Apparatus  for  the  manufacture  of  lamp  black.— F.  K.  Plumbly. 
Mechanical  arrangements  for  collecting  the  cooled  lamp  black  and  convey- 
ing it  to  a  receiver. 

801 ,531. — Apparatus  for  manufacturing  gas.— J.  L.  Stewart. 
Steam  is  decomposed  by  incandescent  hiel,  the  gases  mixed  with  the  vapors 
from  coal  and  oil  and  converted  into  a  flxed  gas  in  a  fixing  chamber. 

301,617.— Process  of  and  apparatus  for  manufacturing  artificial  stone.— A. 
A.  McCandliss. 

Washes  the  sand  with  water,  steam  and  sulphuric  acid,  mixes  ^ith  a  plastic 
material,  places  the  molded  shapes  in  a  curing  room  and  again  subjects  them 
to  steam,  the  vapors  of  sulphuric,  hydrochloric  or  carbonic  acids. 

301,636.— Portable  distilling  apparatus.— L.  Smith. 

301,708. — Apparatus  for  the   treatment  of  bones,   phosphatic  residues, 
&c.— C.  W.  Flodquist. 
Not  intelligible  without  the  drawing. 
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301,782.— Composition  for  removing  scale  from  steam  boilers.— A.  Wilson. 

Decoction  of  tan  bark,  ooze  and  catechu,  logwood,  chestnut  leaves,  spruce 
hemlock  leaves,  gallnuts  and  sumac  bark,  carbonate  of  soda,  oil  of  sassafras 
and  alcohol. 

801,783.— Method  of  refining  and  deodorizing  oils  and  fats.— E.  8.  Wilson. 

Consists  in  first  forming  a  8oap  or  emulsion  of  the  material  with  caustic 
Hoda  lye  by  heat  and  then  applying  chlorinated  alkaline  or  chlorine  to  it. 

301,802.— Manufacture  of  yellow  coloring  matter.— II.  Caro  and  H.  Kern. 

As  a  new  product,  the  yellow  coloring  matter  or  dye  stuff  described  in  the 
specification,  which,  when  dissolved  in  alcohol  and  treated  first  with 
sodium-amalgam  and  then  with  acetic  acid  and  heat,  Is  decomposed  into 
tetramethyl-diamido-benzhydrol  and  ammonia. 

July  isth,  1884. 

301,894.— Filtering  apparatus.— C.  F.  Holdshlp. 

A  filter  consisting  of  a  series  of  removable  sections  for  filtering  petro- 
leum and  similar  liquids. 

301,910.— Barometer.— J.  Y.  McCleary. 

301,971.— Apparatus  for  reclaiming  glutiu  or  glutinous  matters  from  the 
spent  liquor  of  starch  works. — W.  Duryea. 
A  combination  of  mechanical  devices  for  obtaining  the  above  result. 

302,130. — Gas  generating  and  consuming  furnace  for  heating  retorts. — J. 
T.  Hasse. 
Not  intelligible  without  the  drawings. 

302,132.— Tanning  and  dressing  old  leather  and  articles  of  same.— £.  M. 
Hewitt. 

302,138.— Bleaching-Eeir.—C.  L.  Jackson  and  J.  Westley. 

302,158. — Process  of  producing  a  metal  high  in  phosphorus  and  carbon 
and  low  in  silicon. — J.  Reese. 

Consists  in  smelting  iron  ores  with  suitable  charges  of  coke,  limestone  and 
phosphorh^ed  basic  slag  in  a  blast  furnace,  and  then  running  the  molten 
metal  into  a  siliciouB-lined  open  hearth  and  treating  it  therein  until  the 
metal  begins  to  boil  and  the  elimination  of  the  carbon  commences,  whereby 
a  metal  high  in  phosphorus  and  carbon  and  practically  free  from  silicon  is 
produced. 

302.163. — Apparatus  for  cooling  and  impregnating  air  and  other  gases. — 
J.  A.  Saladin. 

Brings  air  or  other  gas  continuously  into  contact  with  water  or  other 
liquid  in  finely  divided  condition. 

302.170.— Manufacture  of   brown   coloring  matter.— J.   H.   Stebbins.  Jr. 

As  a  new  product,  the  brown  coloring  matter  described  in  the  specification, 
which,  when  treated  with  reducing  agents — such  as  tin  and  hydrochloric 
acid — splits  up  into  beta-amidophenanthrene,  aniline,  and  sulphanilic  acid. 


297  abstracts:  American  patents. 

July  esnd,  I884. 

802,266.— Treating  phosphates  for  fertilizers.— G.  A.  Liebig  and  J.  F. 
Gibbons. 

Relates  to  the  treatment  of  mineral  phosphates  containing  iron  and  alumina 
for  the  purpose  of  converting  them  into  complete  commercial  fertilizers. 

802,294. — ^Method  of  and  apparatus  for  compressing  and  liquefyihg  gases 
and  producing  refrigeration.— J.  J.  Suckert. 

802,826. — Apparatus  for  purifying  water. — K.  d'Heureusc. 
Forces  air  through  the  water. 

802,887. — Sugar  mixing  and  cooling  apparatus.— G.  Engel. 
Mechanical  device  for  bringing  the  sugar  into  contact  with  large  volumes 
of  air. 

802,448. — Process  of  absorbing  heat  from  rooms  or  material  by  use  of  a 
liquefied  gas.— J.  J.  Suckert. 

July  39ih,  I884. 

802,544. — Bluing  paper. — G.  A.  Conant. 

Paper  saturated  with  solution  of  Prussian  blue,  oxalic  acid  and  sugar. 

802,646.— Composition  and  manufacture  of  brick  or  artificial  stone. — G. 
K.  Bare  and  J.  A.  Douglass. 

Sand,  cement,  water,  water  slaked  lime,  asbestos,  coloring  matter,  molded 
and  passed  successively  through  soap  and  alum  baths. 

802,679.— Process  of  making  and  composition  for  pavements  and  other 
purposes. — J.  B.  "Wynkoop. 
Furnace  slag,  sand,  Portland  cement  and  lime  water. 

802,789. — ^Process  of  and  means  for  filtering  and  decolorizing  syrups  and 
saccharine  juices. — F.  Eleeman. 

Consists  in  first  adding  to  the  liquor  broken  or  pulverulent  brown  coal, 
tertiary  coal,  lignite,  or  peat,  and  then  passing  the  liquor  through  the  usual 
filtering  device. 

802,742.— Composition  for  filling  wood.— M.  Kunz. 

Alcoholic  solution  of  finely  ground  glue  and  benzine  or  oil  of  turpentine. 

802,790. — Azo  coloring  matter. — A.  Spiegel. 

An  azo-compound  derived  from  dichlorphenolbctanaphthol,  being  distin- 
guished by  its  being  soluble  in  water  with  a  yellow  color,  and  when  an 
alkali  is  added  to  the  solution,  or  when  boiled  with  a  nitrite,  the  bisulphite 
compound  is  decomposed  and  a  bluish  violet  salt  is  precipitated. 

802,791. — Fastening  azo -colors  on  yam  or  textile  fabrics. — A.  Speigel. 

Impregnates  such  fibre  or  fabric  with  the  bisulphite  compounds  of  azo-color- 
ing  matters  formed  from  diazo-compounds,  combined  with  ari.matie 
hydroxylated  bodies  or  phenols,  together  with  salts  of  alumina,  iron  or 
chromium,  and  then  ezposini^  the  fibre  so  impregnated  to  the  action  of  heat 
or  to  the  action  of  an  alkaline  agent,  or  of  a  hot  solution  of  a  nitrite. 
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.302,$00.— Manufacture  of  hydrogen  dioxide.— M.  Traube. 
Consists  in  bringing  water  and  a  flame  of  carbonic  oxide  or  other  gas  into 
coutact  with  each  other. 

302,819.— Cartridge  and  method  of  waterproofing  the  same.— P.  Aarbe. 

Augtut  5th,  1884. 

302,882.— Apparatus  for  ageing  of  liquors.— E.  H.  Ashcroft. 
Injects  air. 

302,909.— Apparatus  for  the  manufacture  of  gas. — Q.  W.  Harris  and  A. 
L.  Allen. 

302,970. — Cleansing  compound. — J.  B.  Ziebach. 

Deodorized  gasoline,  sulphuric  ether,  alcohol,  iigg,  oil  of  citronella,  and  oil 
of  lavender. 

303,0Bo. — Process  of  bleaching  vegetable  tis.sues. — J.  A.  Southmayd. 

Treats  first  with  i)ernianganate  of  potash  to  destroy  coloring  matter,  then 
neutralizes  with  oxalic  acid,  sulphite  of  sodium,  &c. 

303,093. — Process  of  and  apparatus  for  the  manufacture  of  compressed 
asphaltum  blocks.— W.  8.  Wilkinson. 

303,141. — Pi'ocess  of  separating  the  insoluble  from  the  soluble  matter  in 
corn  and  malt  mashes.— A.  E.  Ferve. 

Adds  towards  end  of  boiling,  for  each  barrel,  about  one  ounce  of  Irish  moss 
or  gelatinous  sul)stancc. 

303,142. — Process  of  manufacturing  beer,  syrup,  &c. — W.  E.  Ferve. 

Consists  in  first  saturating  the  corn  meal  with  cold  water,  then  adding  malt 
in  limited  proportion,  then  heating  the  mixture,  causing  the  starch  cells  to 
))urst,  then  separating  the  liquid  constituents  from  the  solids,  and  then  adding 
the  remainder  of  the  mash. 

303,144.— Laundry  bluing.— C.  Franke. 

Concentrated  mixture  of  ultramarine,  glucose  and  water. 

303,146. — Comi)o,sition  of  matter  for  the  production  of  artificial  slate. — H. 
Gallinowsky. 

Burned  bones,  white  lead  and  linseed  oil. 

303,213.— Compound  for  making  bricks,  artificial  stone,  &c. — II.  A. 
Cooke. 

Slaked  lime,  resin,  sand,  oxide  of  iron,  gypsum  and  cement. 

303,221.— Process  of  treatment  of  textile  vegetable  fibers.— E.  Fremy  and 
V.  Urbain. 

The  fibers  are  boiled  in  an  alkaline  lye,  the  quantity  of  which  is  based  upon 
an  analysis  of  the  fiber. 

303,232.— Process  of  separating  gold  and  silver  from  arsenide  of  iron.— 
Yj.  Prober t. 

Consists  in  first  melting  the  substance,  tapping  It  out  into  pots  lined  with 
refractory  material,  and  then  introducing  granulated  litharge  or  lead  into  it 
while  yet  in  a  fluid  state. 
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803,286. — Phosphorizcd  alloy  of  copper  and  aluminium  and  process  of 
making  the  same. — T.  Bhaw. 

Aluminium  from  one-third  of  one  per  cent,  to  five  per  cent.,  phosphorus 
from  one-twentieth  of  one  per  cent,  to  one  per  cent.,  and  the  remainder 
copi>er. 

808,287. — Battery  for  generating  electricity.— G.  G.  Skrivanow. 

Contains  a  negative  element  coated  or  covered  with  chloride  of  silver,  and 
liaving  potassic  or  sodic  caustic  alkaline  solution  as  the  liquid  in  which  the 
positive  and  negative  elements  are  immersed. 

August  12th,  1884. 

803,277.— Apparatus  for  the  manufacture  of  white  lead. — G.  H.  Smith. 

803,278.— Manufacture  of  white  lead.— G.  H.  Smith. 

Consists  in  submitting  metallic  lead  while  in  a  closed  chamber  to  the  corrod- 
ing action  of  acid,  vapor,  and  air  introduced  in  regulated  quantity  and  pro. 
portions  under  the  conditions  of  temperature  and  outside  pressure  as  set  forth 
in  the  specification. 

808,801. — Art  of  making  artificial  asphaltum  from  the  residue  of  tanneries. 
— C.  Lortzing. 

808,885. — Azo-coloring  matter.— A.  Spiegel. 

The  new  coloring  matter,  the  bisulphite  compound  of  dichlorphenolazo 
ethylbet«naphtIiol,  the  same  being  soluble  in  hot  water,  with  a  yellow  color 
and  when  an  alkali  is  added  to  this  yellow  solution  or  when  it  is  boiled  with  a 
nitrate  it  is  decomposed  easily,  and  a  bluish  violet  salt  of  the    azo-coloring 
matti'r  is  precipitate^l. 

803,871. — Manufacture  of  fertilizing  materials. — F.  L.  Harris. 
Saturates  phosphates,  &o. ,  under  pressure  in  a  closed  vessel  with  liquor  ex- 
tracted from  animal  substances. 

303.870  — Process  of  purifying  .Maccharine  liquids. — O.  H.  Krause. 

Extracts  the  sugar  from  the  impurities  retained  in  the  bag  filters  by  diluting 
the  latter,  adding  lime,  heating  and  then  separating  the  sugar  ])y  means  of 
filter  presses. 

803,378. — Bone  black  kiln.— F.  O.  Matthiessen. 

A  retort  for  a  bone  black  kiln,  composed  essentially  of  an  upper  section, 
which  is  ventilated  for  the  purpose  of  carrying  off  vapors  and  gases  driven 
out  of  the  bone  black  by  preliminary  application  of  heat,  and  a  lower  section 
composed  of  a  group  of  vertical  pipes,  in  which  the  bone  black  is  subjected 
to  a  higher  degree  of  heat,  and  is  at  the  same  time  kept  from  contact  with 
the  air. 

803.370.— Bone  black  kiln.— F.  O.  Itfatthiessen. 

A  series  of  retorts,  each  of  which  consists  of  a  ventilated  section,  sur- 
mounting a  heating  section  composed  of  a  longitudinally  corrugated  pipe  con- 
tained within  a  suitable  heating  chamber  in  combination  with  a  circularl3' 
arranged  group  of  cooling  pipes  beneath  the  heating  chamber. 
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808,486.— Method  of  hardening  or  improving  resins  of  all  kinds.— A. 
Kissel. 

Neutralizes  the  acids  contained  in  the  resins,  resinous  by-products,  &c., 
with  lime  or  other  alkaline  earths. 

803,487. — Process  of  making  ferrocyanides. — H.  Eunheim. 

Precipitates  ferrocyanidc  of  calcium  from  its  solution  by  means  of  chloride 
of  potassium  for  the  production  of  ferrocyanidc  of  potassium  or  other  ferro- 
cyanide. 

808,443. — Process  of  washing  raw  sugar. — F.  O.  Matthiessen  and  G. 
Dinkle. 

A  series  of  mechanical  operations  for  removing  the  greater  part  of  the 
impurities  from  raw  sugar  in  an  economical  manner. 

303,456.    Furnace  for  desulphurizing  and  deoxidizing  ores. — J.  H.  Rae. 

303,514.— Process  of  extracting  cobalt  from  ores. — H.  Herrenschmidt  and 
M.  Constable. 

Consists  in  subjecting  the  pulverized  ore  to  the  action  of  finely  divided 
sulphate  of  iron  with  water  or  heat  or  both,  whereby  the  iron  is  converted 
into  oxide  and  the  cobalt  into  sulphate. 

803,571.— Furnace  for  roasting  zinc  and  other  ores.— E.  C.  Uegeler. 

303,586.— Furnace  for  reducing  and  smelting  ores. — J.  C.  Newbery,  J.  L. 
Morley  and  B.  Cleveland. 

Reissue  No.  10,507.— Apparatus  for  extracting  gold  and  silver  from  their 
ores.— R.  Barker. 

Original  Patent  No.  273,011  of  February  27,  1888.  An  amalgamation  pro- 
cess aided  by  electricity. 

August  19th,  1884. 

303,616.— \Vatcrproofing  starched  fabic. — R  H.  Buel  and  U.  L.  Brevoort 
The  surfaced  goods  are  treated  with  a  solution  of  parafflne  in  benzine  or 
naphtha,  and  afterwards  subjected  to  heat  to  render  them  water  repellent. 

803, 736.— Apparatus  for  distilling  chloride  of  zinc. — A.  Jamieson. 
Not  intelligible  without  the  drawing. 

303, 7  7 <(.— Process  of  defecating  and  clarifying  saccharine  liquors. — J.  F. 
and  O.  Willcox. 

Albumen  solution  is  added,  then  dilute  solution  of  acid,  and  the  liquor  heated 
to  100''  Fahr.  After  this  operation  it  is  neutralized  with  lime,  dilute  acid  in 
small  quantity  again  added  and  the  liquor  filtered. 

303,770.- Manufacture  of  white  lead.— W.  V.  Wilson. 
Converts  part  of  tbe  carbonate  of  lead  in  hydrated  oxide  of  lead  by  treating 
the  former  with  caustic  potash. 

303,913  and  308,915.— Desiccating  apparatus.  H.  B.  De  Witt. 

309,914.— Apparatus  for  desiccating  fertilizers. — H.  B.  De  Witt. 
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308»980. — Art  of  treating  and  utilizing  the  refuse  or  waste  products  result- 
ing from  starch  manufacture.— P.  n.  Grimm. 

Adds  the  pressed  finely  divided  nitrogenous  residuum  to  the  coarse  refuse 
after  the  greater  part  of  water  has  been  pressed  out  of  the  latter. 

308,962. — Method  of  obtaining  carbonate  of  of  magnesia.— A.  WUnsche. 

Forms  ammonium  magnesium  carbonate  by  introducing  ammonia  and  car- 
bonic acid  into  a  solution  of  a  soluble  magnesium  salt.  The  double  carbonate 
is  then  separated  from  the  lye  and  worked  up  into  carl)onute  of  or  caustic 
magnesia.  O.  H.  K. 


PROCEEDINGS   OF  THE  AlVIERICAN  CHEMICAL. 

SOCIETY. 


Annual  Meeting — December  5tli,  1884; 

Vice-President  A.  R.  Leeds  in  the  chair. 

Minutes  of  the  November  (7th)  meeting  were  read  and  approved. 

Minutes  of  the  meeting  of  the  Board  of  Directors  (November 
13th)  were  read. 

The  report  of  the  Treasurer  was  read  and  accepted. 

Messrs.  Casamajor  and  Stebbins  were  appointed  a  committee  to 
audit  the  Treasurer's  accounts. 

The  report  of  the  Committee  on  Papers  and  I^iblications  was 
read  and  accepted. 

The  annual  election  of  officers  was  then  held. 

Messrs.  Pool  and  Rau  were  appointed  tellers. 

The  following  officers  were  elected  for  the  year  1885: 

Presidefit — J.  C.  Booth. 

Vice- Presidents. 
A.  R.  Leeds.  Abno  Bkhb. 

A.  A.  Brbneman.  a.  B.  Pbescott. 

H.  Endemann,  T.  G.  Wokmley. 

Corresponding  Secretary — P.  Casau ajob. 

Recording  Secretary — C.  E.  Munrell. 

TVeasurer — T.  O'C.  Sloans. 

Librarian — Wiljjam  Rupp. 

OurcUors, 
A.  C.  Hale.  F.  V.  Pool.  M.  Lisbsch^z. 

Committee  on  Papers  and  Publications, 
J.  H.  Stebbins,  Jr.  A.  A.  Brbneman. 

A.  R.  Leeds. 

Committee  on  Nominations. 
J.  B.  Macintosh.  J.  P.  Battbbshall. 

A.  Eimbb.  H.  M.  Rau. 

A.  P.  Hallock. 
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Board  of  Directors, 

A.  K.  Leedb.  1 

A.  A.  Been  EM  AN,  V  Tliree  Local  Vice-Pretddents. 

H.  Endemann.       ) 

P.  Casamajor.  J.  H.  Stebbins,  Jr. 

C.  E.  MuNSEu..  E.  Waller. 

T.  O'C.  Sloane.  IL  M.  Rau. 

Wm.  Rupp.  M.  E.  Waldstein. 

M.  Alsberg.  C.  F.  Chandler. 

The  following  paper  was  read  by  title  and  ordered  printed. 

On  the  Spectroscopic  Examination  of  Lauth's  Violet  and 
Methylene  Blue,  by  J.  H.  Stebbins,  Jr. 

The  following  gentlemen  were  elected  members: 

Nathaniel  Hathaway,  New  Bedford,  Mass. 

Charles  A.  VVittmack,  Ph.D.,  P.  O.  Box,  1032,  New  York  City. 

The  resignation  of  Clement  Le  Boutillier  of  Johnstown,  Pa.,  was 
read  and  accepted. 

The  following  gentlemen  were  proposed  for  election  as  members: 

William  Elliott,  197  Pearl  street.  New  York  City,  proposed  by 
W.  Rupp,  T.  M.  Hopke,  C.  E.  Munsell. 

Thomas  M.  Morgan,  Crompton,  Rhode  Island,  proposed  by  P. 
Casamajor  A.  A.  Breneman,  it.  Endemann. 

Dr.  G.  W.  Lehmann,  67  S.  Gay  street,  Baltimore,  Md.,  pro- 
posed by  A.  R.  Leeds,  C.  A.  Doremus,  J.  H.  Stebbins,  Jr. 

W  French  Smith,  235  Washington  street,  Boston,  Mass.,  pro- 
posed by  A.  A.  Breneman,  C.  E.  Munsell,  A.  R.  Leeds. 

W.  H.  Kent,  Ph.D.,  Jamestown,  New  York,  proposed  by  A.  A 
Breneman,  J.  H.  Stebbins,  Jr.,  W.  Rupp. 

E.  H.  Bartley,  M.D.,  401  Pacific  street,  Brooklyn,  N.  Y.,  pro- 
posed by  A.  A.  Breneman,  J.  H.  Stebbins,  Jr.,  W.  Rupp. 

A.  H.  Van  Sinderen,  46  William  street.  New  York  City,  pro- 
posed by  C.  E.  Munsell,  W.  Rupp,  F.  V.  Pool. 

Milton  R.  Wood,  care  Church  &  Co.,  Station  G,  Brooklyn, 
N.  Y.,  proposed  by  J.  H.  Stebbins,  Jr.,  T.  O'C.  Sloane,  A.  A. 
Breneman. 

John  T.  Williams,  East  River  Chemical  Works,  Cotton  Ex- 
change, New  York,  proposed  by  S.  A.  Goldschmidt,  P.  Casamajor, 
W.  Rupp. 

The  following  papers  were  announced  for  the  January  (2d) 
meeting: 

On  Camphor  Motions,  by  P.  Casamajor. 

On  Methods  for  Analysis  of  Indigo;  Dr.  H.  M.  Rau. 

The  meeting  was  then  adjourned. 

C.  E.  MUNSELL, 
Recording  Secretary. 
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ON  THE  SPECTROSCOPIC  EXAMINATION  OF  LAXJTH'S 

VIOLET  ANP  METHYLENE  BLUE. 

By  J.  n.  Stebbtns,  Jr. 

For  some  time  these  two  dyestuffs  have  attracted  the  attention 
of  chemists,  and  several  interesting  papers  on  the  subject  haye 
been  published. 

Up  to  the  present  however,  nothing  has  been  said  con- 
cerning the  optical  properties  of  these  two  interesting  bodies.  It 
was,  therefore,  for  the  purpose  of  finding  some  simple  method  of 
detecting  these  coloring  matters  thit  the  present  investigation 
was  undertaken. 

Lauth's  violet  is  produced  by  saturating  a  solution  of  para- 
phenylendiamine  with  HgS,  and  then  treating  the  mixture  with 
an  oxidizing  agent,  as  Fe^  Clj.  The  coloring  matter  is  precipi- 
tated with  NaCl  and  Zn  Cl^  and  then  dried.  It  dissolves  in 
water  with  a  bluish  violet  color. 

Methyl i^ne blue  is  produced  bypassing  HgS,  into  an  aqueous  solu- 
tion of  nitrosodimethylaniline  chloride,  until  the  yellow  color  of  the 
latter  has  disappeared.  This  is  a  sign  that  the  nitroso-compound  has 
been  reduced  to  the  corresponding  amido-compound.  At  the  same 
time,  also  one  of  the  hydrogen  atoms  is  replaced  by  an  atom  of 
sulphur,  thus  giving  rise  to  a  thio-compound.  This  substance 
is  then  treated  with  FcgClg,  which  oxidizes  the  body  and  forms 
methylene  blue,  which  is  precipitated  from  solution  by  means  of 
Zn  Clg. 

It  dissolves  in  water  with  a  deep  greenish-blue  color.  It  there- 
fore seemed  probable  that  the  difference  in  shade  between  these 
two  coloring  matters  would  give  rise  to  absorption  bands,  like- 
wise differing  from  one  another  in  proportion  to  the  intensity 
and  peculiarity  of  the  color.     This  hypothesis  was  fully  verified 

on  experiment. 

lauth's  violet. 

1  pt.  Lauth's  violet  in  40,«^00  pts.  of  water,  was  found  to  be 
too  deeply  colored  to  show  the  absorption  bands  distinctly.  On 
diluting  this  solution  to  1  pt.  in  400,000  pts.  of  water,  a  dark 
band  extending  from  C  43-D  64  was  observed. 

The  greatest  absorption  is  located  between  C  46-D  61.  (See 
a  on  the  Diagram.)  The  same  made  alkaline  with  a  drop  of 
NH^OH,  shows  a  dark  band,  ranging  from  C  44-D  61. 
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The  region  of  greatest  absorption  ranges  from  C  48-D  50. 
(See  b  on  Diagram.) 

The  same  acidified  with  a  drop  of  HCl,  gave  a  band  ranging 
from  C  43-D  62.  Greatest  absorption  from  C  48-D  60.  (See  c  in 
Diagram.) 

A  rather  curioas  phenomenon  may  be  mentioned  hero.  If  a 
solution  of  the  dyestuff  be  treated  with  a  few  drops  of  KOH 
and  Ag  NO,  the  solution  turns  reddish,  and  if  it  be  now  examined 
with  the  spectroscope,  no  absorption  band  whatever  is  seen. 

METHTLENi£   BLUE. 

1  pt.  dissolved  in  40,000  pts.  of  water,  was  found  to  be  much 
too  strongly  colored  to  show  the  absorption  bands. 

1  pt.  in  400,000  pts.  of  water  shows  a  very  dark  band  ranging 
from  B  dO-C  38,  having  its  greatt^st  absorbtion  at  B  32-C  36, 
and  a  very  faint  band  to  the  right  of  this  ranging  from  C  42= 
C  46.     (See  e  in  Diagram.) 

No  change  in  the  position  of  the  absorption  bands  is  observ- 
able when  the  solution  is  acidified  with  HCl. 

EOH  and  NII^OH  and  Ag  NO,  likewise  produce  no  change. 

MIXTUBE   OF  LAUTH's   VIOLET   AND    METHYLENE   BLUE. 

Equal  parts  of  both  solutions  (1-400,000)  were  mixed  and  ex. 
amined.  Two  distinct  dark  bands  were  observed,  located  respec- 
tively from  B  31-C  36  and  C  42-C  48.  (See  /  on  Diagram.) 
K  the  above  mixture  be  now  treated  with  KOH,  the  violet 
color  is  cut  out  entirely,  and  nothing  but  the  absorption  band 
due  to  methylen  blue  is  left.  This  is  a  very  characteristic  test 
for  mixtures  of  both  dyestuffs,  as  it  is  very  sharp,  and  showing 
the  reaction  plainly  in  solutions  of  1  pt.  in  400,000  pts.  of  H^O. 

In  this  investigation  the  solutions  were  contained  in  square 
white  glass  bottles,  having  4  cm.  external  diameter. 
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ABSTRACTS. 


GENERAL  AND  UTORQAHC  CHE1IISTR7. 


A    Redetermination  of  the  Atomic  Weight  of  Cerium. 

H.  Robinson. 

The  material  used  was  a  crude,  yellow  cerium  sulphate  obtained 
from  Schuchardt,  and  contained  much  Di,  together  with  La  and 
other  metals.  Cerium  was  separated  as  basic  sulphate,  then  con- 
verted into  nitrate  and  peroxidized  by  Gibb's  process  (treatment  with 
nitric  acid  and  lead  peroxide),  washed,  as  basic  nitrate,  with  dilate 
nitric  acid,  until  it  no  longer  yielded  bands  of  Di  in  the  spectroscope, 
and  converted  into  chloride  and  finally  into  oxalate.  The  oxalate 
thus  obtained,  was  heated  in  a  current  of  HCl  gas  until  completely 
converted  into  chloride,  and  this  was  finally  titrated  with  standard 
solution  of  pure  silver  prepared  by  the  method  of  Stas.  The  at.  wt. 
of  Ce  thus  obtained  as  the  average  of  7  determinations,  after  making 
necessary  corrections,  was  139.9035  (H  =  1)  or  140.2593  (O  =  16). 
The  ratios  for  at.  wts.  of  II,  O,  Ag  and  CI  employed,  were  those  of 
Stas. 

Incidentally,  it  was  found  during  the  work  that  Ce  may  be 
quickly  separated  from  Di  and  La,  by  evaporating  the  solution  of 
the  mixed  nitrates  to  dryness,  igniting  over  a  naked  flame  until 
brown  color  disappears,  and  treating  with  boiling,  dilute  nitric  acid, 
which  leaves  cerium  undissolved  as  basic  nitrate  while  Di  and  La 
go  into  solution.     ( Chem,  NewSy  L,  251^  A.  A.  B. 

Oh  Arsenotungstic  Acid.    By  M.  Fremery. 

Tungstate  of  barium,  Ba,  WO^,  was  suspended  in  an  aqueous  so- 
lution of  arsenic  acid  and  decomposed  with  the  theoretical  amount 
of  HgSO^,  by  a  prolonged  digestion  on  the  water  bath.  The  gol- 
den-yellow solution  so  obtained  was  concentrated  in  vacuo,  ana 
deposited  the  sulphate  in  the  form  of  six-sided  plates.  These  crys- 
tals arc  quite  stable,  and  do  not  lose  water  of  crystallization  even 
over  strong  H^SO^.  The  specific  gravity  of  the  saturated  solu- 
tion at  le*"  C.  is  3.279. 
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The  composition  of  the  amnionium  salt  is : 

WOj 86.77  =  19.04 

AgOg 4.52=    1. 

(NH^)gO 3.08=   3.02 

IlgO 6.35  =  17.06 

100.72 
{JBer  a,  ch^m.  GeseU,  29G,  188J,.)  J.  H.  S.,  jr. 

On  Solid  Carbonic  Acid.    By  II.  Landolt. 

The  author  recommends  the  use  of  crystallized  carbonic  acid  for 
lecture  experiments,  etc.  He  prepares  it  in  the  form  of  small  cyl- 
inders, and  claims  that  in  this  form  it  may  be  kept  for  a  long 
time  exposed  to  the  air.     {Ber,  d.  chem.  Oesell,  SOO,  ISSJf^) 

J.  II.  S.,  jr. 

On  the  Hydrates  of  Cobaltous  Chloride,  and  the  Cause 
of  the  Diflference  in  Color  of  this  Salt.    By  A.  Potilitzine. 

The  change  of  color  which  this  salt  undergoes  on  being  heated 
is  due,  according  to  the  author's  experiments,  to  a  loss  of  crystal 
water,  and  not,  as  Bersh  supposed,  to  the  formation  of  an  isomeric, 
twice  hydrated  cobaltous  chloride.  (Ber.  d.  Chetn,  Oesell,  276 y 
188Ji.)  J.  H.  S.,  jr. 
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ORGANIC  CHEMISTRY. 


Behavior    of   Pyrotartaric    Acid    with    Bromine.      C^ 

BoTTiNGEE.     (Ber,  d,  chem.     Gesell^  p.  317,  '84.)      J.  II.  S.,  Jr. 

On  Chinoxaline.    O.  Hinsbbug. 

Bases  similar  to  the  chinolines,  which  instead  of  containing  the 
pyridine  ring,  contain  one  composed  of  4C  and  2N  atoms,  have,  up 
to  the  present  time,  only  been  prepared  from  cinnamic  acid  deriya- 
tives.     Among  these  compounds  belongs  E.  Fisher's  ethylchinazole 

(1.). 

I.  II. 

c 

y\L  N  — C— OH 

1      I     llv  "'"•<         . 

N=C— OH. 


Closely  allied  to  this  is  one  produced  by  y.   Richter,  from  diaio— 
propiolic  acid,  which  he  called  oxycinnoline.     Quite  different  from 
these,  but  allied  to  chinoline,  is  the  condensation  product  which  the 
author  obtained   from  oxalic  and  m-p-toluylendiamine  (II.). 

It  was  hoped,  by  reducing  this,  to  obtain  a  base  free  from  oxygen^. 
This,  however,  did  not  succeed.  A  new  synthesis  for  producing 
this  base  was,  however,  discoyered.  It  was  found  that  these  bodies- 
are  formed  very  easily  by  the  action  of  aromatic  diamines  on  gly*- 
oxal. 

NHg  C  OH  N  —  CH 

C,H,/  +1  =    C,H^<'  I       4-     2H,0. 


'<  1 


NHg  COH  N=*CH 

The  derivatives  of  glyoxal  also  work  very  well,  in  fact  all  dike* 
tones  which  contain  the  group  —CO— CO—  beem  to  produce  the 
same  result.  Theoretical  acids  which  have  the  carboxyl,  and  car- 
bonyl  adjacent  to  one  another,  combine  likewise  with  ortho- 
diamines,to  form  monooxychinoxalines.  Chinoxaline  was  obtained 
as  a  light  yellow  oil,  boiling  at  220-223='  C.  On  cooling,  it 
crystallized  to  a  mass  of  white  crystals,  M.  P.  27''  C.  It  is  easil;^ 
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Bolable  in  alcohol,  ether,  benzol  and  water.  It  forms  salts  with 
acids,  which  are  nearly  all  very  soluble  in  water.  The  oxalate  is 
however,  only  sparingly  soluble.  {Ber,  d.  ohem.  GescUy  318, 
1884.)  J.  H.  S.,  Jr. 

Absorptiou  Spectra  of  the  Alkaloids.    By  W.  N.  Hartlbt. 

An  attempt  to  substitute  physical  measurements  for  the  chemi- 
cal and  physiological  tests  now  used  to  detect  the  alkaloids  in 
medico-legal  examinations.  The  substances  were  dissolved  in 
diactinic  solvents,  generally  alcohol,  and  measurements  were 
made  upon  the  photographed  spectra  taken  by  the  light  of  an 
electric  spark,  from  electrodes  made  of  alloys  of  lead  or  tin  with 
cadmium,  concentrated  upon  the  slit  by  a  lens  of  quartz.  The  ab- 
sorption spectra  afford  a  ready  means  of  ascertaining  the  purity 
of  the  specimens  of  the  alkaloids,  and  practically  of  establishing 
their  identity.  In  some  cases  quantitative  estimations  are  pos- 
sible.    ( Chem.  New8,  L.  287.)  A.  A.  B. 

Nitrating  under  Various  Conditions.  By  E.  NOlting  and 
A.  Collin. 

In  nitrating  mono-substitution  products  of  benzole,  in  which  the 
position  1  is  occupied  by  a  basic  group  (NH,),  a  neutral  group 
(CHj),  the  halogens,  or  a  slightly  acid  group  (OH),  para-nitro 
and  ortho-nitro  compounds  are  formed,  although  the  former  pre- 
dominate. The  formation  of  meta-nitro-  compounds,  under  these 
conditions,  was  rarely  observed. 

If,  on  the  contrary,  group  1  is  an  acid  (NOg,  COOH,  SO3H,  CN, 
COH,  etc.),  then  meta-nitro-  compounds  are  formed. 

If  the  basic  properties  of  the  Nllg  group  are  neutralized,  either 
by  replacing  one  of  its  hydrogen  atoms  by  an  acid  group,  or  com- 
bining it  with  a  strong  acid,  as  sulphuric  acid,  there  are  formed, 
according  to  Httbner,  Frerichs,  and  Mears,  besides  ortho-  and  para- 
compounds,  also  mcta-  compounds. 

The  authors  find  that  by  nitrating  in  the  presence  of  much  sul- 
phuric acid,  that  meta-nitro-  derivatives  may  be  formed  exclusively. 
They  also  describe  several  ways  of  producing  the  para-nitro-  com- 
pounds, which  give  very  good  results.  Thus,  for  instance,  to  pro- 
duce large  quantities  of  para-nitro-aeetanilide,  one  kilo,  acctanilide 
is  dissolved  in  4  kilos.  66°  B.  sulphuric  acid,  and  into  this  mixture  is 
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then  poured  (1  mol.)  690  grm.  HNO,  of  1.478  Sp.  6r.,  or  aneqniya- 
lent  amount  of  an  acid  of  1.4  Sp.  Gr.,  which  has  been  diluted  with 
HgSO^  of  66".  During  the  whole  operation  the  mixture  must  be 
cooled  with  salt  and  ice.     {Ber.  d.  chem.  GeseU^  261^  1884,) 

J.  H.  S.,  jr. 

On  Nitroorthotoluidiue  (M.  P.  107'')  and  a  few  of  its 
Derivatiyes.    By  E.  N5lting  and  A.  Collin. 

By  nitrating  orthotoluidine  in  10  pts.  of  sulphuric  acid,  a  new 
nitroorthotoluidiue  (I.)  is  formed,  having  107°  as  melting  point. 
On  reduction  with  tin  and  hydrochloric  acid  it  forms  meta-toluy- 
len  diamine  (II.),  melting  at  98-99°  C. 

I.  IL 

/NH,  (1.)  .NH«  (1.) 

C.H,^  CH3  (2.)  C,H3^CH,  (2.) 

"^NOj  (6.)  ^NH,  (6.) 

The  nitroorthotoluidiue  crystallizes  in  monosymmetrical  prisms, 
and  at  times  in  fine  large  crystals  of  a  light  yellow  color.  It  is 
soluble  in  ether,  alcohol,  and  acetone,  but  only  sparingly  soluble  in 
water.  It  crystallizes  best  from  ether,  to  which  alcohol  is  added 
till  a  faint  cloudiness  appears.  It  tastes  sweet.  It  is  a  weak  base, 
combining  with  acids  to  form  well  characterised  salts. 

Nitroorthokresole,  bromnitrokresole,  amidokresole,  and  a  col- 
oring matter  from  metaamidokresole  were  then  described.  (Ber. 
d.  chem,  Gefiell,  268.  1884.)  J.  II.  S.,  jr. 
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Magnesium  Hydronulphide  and  its  Use  in  Chemico-legal 
eases  as  a  source  of  Hydrogen  Sulphide.  By  E.  Divbbs  and 
T.  Shimidzu. 

Magnesium  hydrosulphide,  first  introduced  into  the  arts  as  a 
means  of  regenerating  the  sulphur  of  soda  waste,  is  found  by  the 
authors  to  be  an  efficient  source  of  pure  HgS.  The  solution  is  pre- 
pared by  passing  H^S  into  water  containing,  in  suspension,  ^  of 
its  weight  of  commercial  calcined  MgO.  The  solution,  when 
made,  contains  about  16  per  cent,  of  Mg  S2H2,  and  possesses  a 
Bp.  gr.  of  1.118  at  12°  C,  and  readily  yields  10  per  cent,  of  H^S 
by  weight.  It  is  nearly  colorless  and  yields  H^S  abundantly  by 
heating  to  60"  C.  Exposed  to  the  air,  it  evolves  H^S  slowly,  and 
oxidizes  at  the  surface,  soon  forming,  however,  a  protective  film. 
After  the  solution  is  exhausted  it  may  be  saturated  with  HgS  as 
before.  Incidentally,  the  authors  note  that  pyrrhotite  may  be  used 
as  a  source  of  IlgS  under  action  of  acids,  its  only  objection  being 
contamination  by  COg  from  native  carbonates  which  accompany 
it.     (J.  (Jfi.  Soc,,  aCLXV.,  099.)  A.  A.  B. 

Notes  on  Koettstorfer's  Method  of  Butter  Analysis. 
R.  W.  Moore. 

Among  a  number  of  vegetable  oils  examined,  only  cocoanut  oil 
was  found  closely  to  approach  Kocttstorfer's  limit  as  to  the  alkali 
equivalent  of  genuine  butter.  Mixtures  of  oleomargarine  and  cocoa 
oil  were  made  which  came  within  this  limit  (221.5  —  232.4  mgs. 
KIIO  pr.  grm.  of  butter).  A  mixture  of  53.1;©  cocoa  oil  and  46.9^ 
oleomargarine  required  223.6mg8.  KOH  pr.  grin.  The  oleomarg- 
arine used  required  193.5  mgs.  KOH  pr.  grni.  Cocoa  oil  yielded, 
by  Ilehner's  method,  86.43;^  insoluble  fatty  acids. 

Cocoa  oil  has  been  used  to  adulterate  lard  and  butter.  In  the 
former  case  it  would  be  easily  detected  (1  grni.  lard  =  195.5  mg. 
KOH),  but  deodorized  cocoa  oil,  if  it  could  be  obtained,  might  be 
used  in  preparations  of  artificial  butter  and  could  only  be  detected 
by  the  method  of  Reichert.     {Chem,  N^etos,  Z.  i268.)         A.  A,  B. 
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Note  on  the  Estimation  of  Iron  by  Potassium  Perman- 
ganate in  presence  of  HCl  or  Chlorides.    J.  Hood. 

Magnesium  sulphate  is  found  to  obviate  the  well-known  diflS- 
culty  presented  here.  Xo  mention  is  made  of  the  previous  use  of 
manganous  sulphate  by  Zimmermann  for  the  same  purpose.  ( Chem. 
News,  L.  218,)  A.  A.  B. 

The  Estimation  of  Alltalies  in  Silicates.    T.  M.  Chatard. 

Hempel's  method  for  decomposition  of  silicates,  (fusion  with  bis- 
muth subnitrate),  is  improved  by  substitution  of  bismuth  oxide  for 
nitrate.  Oxide  and  mineral,  both  in  fine  powder,  are  heated  grad- 
ually to  full  redness  in  a  platinum  cfticible,  and  kept  at  that  tem- 
perature for  10-15  minutes;  complete  fusion  is  not  necessary  nor 
desirable.  Acid  silicates  are  preferably  mixed  with  an  equal 
weight  of  calcium  carbonate,  in  addition,  to  prevent  fusion.  The 
mass,  when  cool,  is  heated  in  the  water  bath  with  somewhat  dilute 
HCl.  It  dissolves  rapidly.  If  only  alkalies  are  to  be  determined, 
add  ammonia  and  ammonium  carbonate,  filter,  and  separate  magnesia 
in  usual  way.     Results  very  good.     ( (JJiem,  News,  L,  279.) 

A.  A.  B. 


-• — ^♦^ — •- 


INDUSTRIAL  CHEMISTRY. 


On  Japanese  Tea  and  Tobacco.  T.  Takatama. 

A  description  of  the  method  by  which  tea  and  tobacco  are  cured 
and  prepared  for  use  in  Japan,  with  analyses  of  eight  samples  of 
tea,  together  with  two  analyses  of  tea  ash  from  green  and  black 
teas,  respectively,  and  four  analyses  of  tobacco. 

The  total  ash  in  the  teas  varies  between  4.73  and  6.00;  nitrogen, 
3.87  to  5.37;  extract,  37.00  to  45.21. 

The  ash  of  black  tea  is  notably  richer  in  P20g  and  K^O  and 
poorer  in  CaO  and  SiOg  than  that  of  green  tea.  Determinations  of 
theine,  tannin  and  gum  are  also  given.  The  analyses  of  tobacco  in- 
clude determinations  of  nicotine,  water  and  ash,  together  with  oxalic^ 
citric,  malic,  acetic  aixd  pectic  acids.     Nicotine  in  the  four  samples 
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exists  in  the  following  proportions^  per.  ct.,  viz.,  1.89,  2A5,  3.02, 
3.92,  and  ash,  8.45,  9.80,  15.76,  20,71.  Analyses  of  the  ash  of  the 
four  samples  of  tobacco  are  also  given.     ( C/iem.  News^  i.  299. ) 

A.  A.  B. 

On  Japanese  Camphor  Oil.    H.  Oisui. 

A  description  of  the  industrial  preparation  of  camphor  in  Japan, 
from  the  wood  of  Laurus  Camphoray  together  with  an  account  of 
an  examination  of  the  camphor  oil,  a  by-product  condensing  with 
the  camphor  carried  over  by  steam  from  the  apparatus  in  which 
the  wood  is  treated. 

The  oil  is  a  colorless  liquid  when  purified,  having  Sp.  Gr.  .895  at 
15^'  C,  yields  common  camphor  by  oxidation,  and  is  easily  attacked 
by  chlorine  or  sulphuric  acid.  Specific  rotary  power,  08.96"^.  A  large 
number  of  fraotioi\^  were  obtained  by  distillation,  and  examination 
of  several  of  these  indicate  that  the  oil  is  a  complicated  mixture 
of  hydrocarbons  of  the  terpene  series  with  various  oxidized  hydro- 
carbons. The  industrial  value  of  the  oil  is  demonstrated  by  the 
readiness  with  which  it  dissolves  resins  and  mixes  with  drying  oils. 
The  compositions  of  several  varnishes,  made  experimentally,  is 
given.  A  solution  of  aluminium  palmitate  in  the  oil  may  be  used 
for  wateq)rooting  paper,  and  the  oil  yields,  on  combustion  with 
limited  access  of  air,  a  fine  lamp  black,  at  a  cost,  apparently,which 
will  make  this  use  of  it  commercially  practicable.  The  oil  is  pro- 
duced in  large  quantities  and  is  used  in  Japan  as  a  lighting  mate- 
rial.    ( Chem.  News,  L,  215,)  A.  A.  B. 


ABSTBACTS:    AMERICAN   PATBlTrS.  814 

American  Patents  Relating  to  Chemistry. 

(Frtm  the  Offlddl  Oaeette  of  the  U.  8,  Patent  Office.) 

August  26th,  I884. 

804,044. — Manufacture  of  alkaline  salts. — S.  O.  Thomas. 

Decomposes  alkaline  chlorides  and  produces  alkaline  silicates  and  other 
non-haloid  alkaline  salts  and  hydrates,  together  with  chlorine  and  hydro- 
chloric acid,  by  acting  on  common  salt  in  a  Bessemer  conyerter  or  Siemens  or 
puddling  furnace  by  means  of  the  silicon  contained  in  molten  pig-iron  in  pre- 
sence of  oxygen  of  the  air,  oxide  of  iron,  or  other  oxygen-yielding  body. 

804,088. — Process  of  bleaching  cotton  fabrics. — J.  H.  Engeler. 

Exposes  them  to  the  vapor  of  chloroform  under  pressure  and  then  dechlorin- 
ates  them  by  exposure  to  a  mixture  of  hydrogen,  carbonic  acid,  and  sulpharic 
ether. 

804,108. — Manufacture  of  glucose  or  grape  sugar. — A.  Eayser. 

Consists  in  neutralizing  the  converted  material  by  a  soluble  sulphuride,  and 
then  purifying  the  neutralized  liquid  by  passing  an  air  current  through  the 
same. 

804.128.— Method  of  purifying  hard  water.— G.  H.  Nott. 
Precipitates  bicarbonates  and  carbonic  acid  by  passing  the  whole  of  the 
water  over  lime  and  then  filtering. 

804.147.— Treating  cotton  seed  to  remove  fibre.— T.  Taylor. 
Subjects  the  moistened  fibres  and  hulls  to  the  action  of  a  spray  of  strong 
sulphuric  acid. 

804,200. — Process  of  obtaining  ammonia  from  ammonium  sulphate. — ^£. 
Carey,  H.  Qaskell,  Jr..  and  P.  Hurler. 

Subjects  ammonium  sulphate  in  conjunction  with  sodium  sulphate  to  an 
elevated  temperature  so  as  to  obtain  ammonia  and  sodium  bisulphate. 

804,268.— Cream-tester.— W.  L.  Edson. 

September  Sd,  I884. 

804,808.— Applying  natural  gas  to  glass  furnaces.— J.  Doman  and  C.  N. 
Brady. 

804,838. — Apparatus  for  recovering  copperas. — J.  Lyons. 
Not  intelligible  without  the  specification. 

804,841. — Purification  of  brine.— E.  A.  Mebus. 
Heats  it  and  adds  an  alkaline  hydrate  and  carbonate. 

804,800. — Composition  for  preserving  meats. — J.  Ross. 
Chromic  acid,  nitrate  of  potassium  and  water. 

•{04,361. — il^plosive  preparation  made  from  gun  cotton. — J.  Schulhof. 
Gun  cotton  impregnated  with  fat,  compressed  and  coated  with  collodion. 
304,446.— Compressing-pump  for  ammonia  gas.- A.  Osenbrilck. 
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804,500.— Manufacture  of  Bolidifled  compound  metals. — ^F.  £.  Canda. 

A  mixture  or  compound  of  two  or  more  ground,  pulverized,  granulated  or 
otberwise  divided  metalit,  or  of  two  or  more  alloys,  or  of  one  or  more  metals 
with  one  or  more  alloys,  solid  at  ordinary  temperature,  mixed  in  any  desired 
proportion,  Huch  mixture  or  compound  being  in  a  loose  form  or  condition. 

804,007. — Apparatus  for  ttie  emulsion  of  milk  and  fat  by  centrifugal  force. 
— C.  C.  Burmeister. 

804,044.— Apparatus  for  f^pnrating  cream  from  millt. — W.  Homer.  • 

Not  intelligible  without  the  drawing. 

804,785. — Apparatus  for  preserving  beer. — .T.  F.  Kausler. 
Impregnates  the  air  used  for  compressing  with  alcobolic  vapor. 

804,773.— Process  of  purifying  iron  and  steel. — J.  E.  At  wood. 
Infuses  an  amalgam  of  mercury  and  lead  into  either  melted  pig,  cast,  scrap 
or  wrought  iron  or  steel,  or  combinations  thereof. 

804,775.— Composition  to  be  used  as  a  substitute  for  hard  india-rubber, 
celluloid,  iron  and  the  like. — 8.  Barbier  and  C.  H.  Coitfier. 

Mixture  of  ivory  waste  or  dust  and  hum  agglomerated  by  means  of 
albumen. 

804,002. — Process  of  manufacturing  paints. — R.  M.  Breinig. 
Soap  combined  with  a  pigment  dried  and  mixed  with  oil. 

804,010. — Treatment  of  flax  in  the  retting  or  steeping  process. — R  H. 
Callyer. 

Boils  the  flax  straw  in  a  saponaceous  solution  containing  oxalate  of 
ammonia,  then  washes  and  presses  it. 

804,91 1.— Fine  and  waterproof  paint.— C.  W.  Colony. 
Coal  tar,  pulverized  stone  or  slate,  salt,  red  or  white  lead,   alum,  Venetian 
red,  asbestos,  resin  and  linseed  oil, 

805,031.— Separation  of  zinc  from  galenas  carrying  silver  and  metallic 
oxides  and  sulphides. — P.  B.  Wilson. 

Treats  the  ore  with  an  acid  to  dissolve  the  zinc  and  to  generate  hydrogen 
sulphide,  with  the  latter  he  precipitates,  in  another  vessel,  the  dissolved  lead 
and  silver  and  then  separates  the  zinc  solution  from  the  precipitates. 

JS&pUmber  16th,  1884 . 

805,050.— Apparatus  for  distilling  or  reducing  oils.— R.  Dean. 

805,057.— Process  of  dyeing  hair.— C.  A.  C.  de  Barbaran. 
An  ammoniacal  solution  of  nickel  and  pyrogallic  acid. 

305,007.— Apparatus  for  treating  refuse  from  oil  refineries.— H.  McManus. 

805,123. — Compound  for  axle-bearings. — I.  P.  Wendell. 

Silicate  of  soda,  asbestos,  sulphur  and  a  lubricant. 

*'05,155.— Dye-vat.— J.  P.  Delahunty. 

305, 1 74.— Composition  for  rendering  wood,  &c.,  incombustible.— L.  Gim- 
enez  and  .T.  Trigoyen. 
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Infusion  of  bark  of  the  holly,  salt,  zinc  sulphate,  ammonium  chloride, 
alum  and  fish  glue  or  isinglass. 

805,180. — Method  of  dividing  and  distilling  crude  petroleum. — H.  Halyor- 
son. 

Divides  crude  petroleum  into  two  parts,  designated  primary  and  secondary 
oils,  which  process  consists  in  mixing  together  crude  petroleum  and  benzine, 
and  volatilizing  the  latter,  whereby  it  is  caused  to  carry  over  with  it  the  pri- 
mary oil,  leaving  the  secondary  oil  behind.  The  secondary  oil  is  then  sub- 
jected to  fractional  distillation,  after  adding  a  small  quantity  of  sulphuric  acid. 

805,181. — Mode  of  preparing  lubricating  oils  obtained  from  petroleum. — 
H.  Halvorson. 

The  " primary  oil"  mentioned  above  is  mixed  with  amylic  alcohol ;  ethylic 
alcohol  is  added  to  the  mixture  until  opalescence  takes  place,  whereupon  the 
mixture  of  alcohol  and  lighter  petroleum  constituents  are  removed. 

805.182. — Apparatus  for  distributing  crude  petroleum. — H.  Halvorson. 

805,184. — Substitute  for  caoutchouc. — J.  J.  Haug. 

Boils  skins  and  glycerine  under  pressure,  mixes  the  mass  so  obtained  with 
glycerine  and  chromate  of  potash  or  other  suitable  salt,  acted  upon  by  light, 
with  or  without  the  addition  of  ground  cork,  ox  gall  and  color. 

805,192. — Solution  for  refining  copper  and  separating  gold,  &c.,  from  cop- 
per.— J.  S.  Howard. 

A  solution  for  the  decomposition  of  copper  and  copper  or  other  ores,  con- 
sisting of  potassium,  bisulphate,  hydrofluoric  acid,  sulphuric  acid,  sodium 
nitrate,  and  water. 

The  bath  containing  the  above  solution  yields  an  electric  current  which  may 
be  employed  in  a  plating  bath. 

805,201. — Manufacture  of  Portland  cement. — R.  W.  Leslie. 
Combines  lime  or  lime  and  magnesia  with  slate,  calcines  the  compound  to  a 
clinker  and  subsequently  grinds  it. 

805,224.— Apparatus  for  the  extraction  of  oils  and  fatty  matters  from 
animal,  vegetable  and  mineral  substances. — N.  A.  Pratt  and  G.  W.  Benson. 

Consists  in  extracting  by  means  of  percolation  and  diffusion  of  chemical 
solvents  in  or  through  the  mass  while  the  same  is  under  mechanical  pressure. 

805,249.— Method  of  treating  phosphates  for  fertilizers.— T.  B.  Stillman 
and  A.  H.  Koefoed. 

Rocks  containing  insoluble  phosphates  are  mixed  with  dolomite  or  lime- 
stone and  roasted,  and  the  pulverized  mixture  is  subsequently  treated  with  a 
mineral  acid  and  water. 

805,312. — Process  of  dyeing  black. — D.  Jamieson. 

For  cotton,  linen  jute  or  silk,  whereby  fast  colors  are  secured  in  black,  drab, 
or  slate  shades,  consisting  of  the  separate  and  successive  steps  of  dyeing  in 
indigo  blue  and  in  a  solution  of  cutch  or  gambler,  the  two  latter  separately  or 
combined,  the  solution  having  cupric  sulphate  mixed  therein,  followed  by 
passing  the  goods  so  treated  through  a  solution  of  potassium  chromate. 
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805,829.--ApparatuB  for  distilling  low  wines. —N.  Peterson  and  H.  8om- 
mer,  Jr. 

8O0.8S6. — ^Incrustation  preventative. — A.  A.  Rosenberg. 
Consists  of  a  mixture  of  raw  potatoes,  sweet  peeled  chestnuts,  and  common 
washed  or  soalied  peas. 

S0o,889. — Process  of  making  chrome-red.— C.  E.  Hore. 

Consists  in  mixing  "sublimed  lead"  with  a  solution  of  potassium  bichro- 
mate and  an  alkali,  boiling  the  mixture,  and  finally  separating  the  insoluble 
pigment  from  the  soluble  product. 

805,890. — Process  of  making  lemon-chrome. — C.  E.  Hore. 

Consists  in  mixing  "  sublimed  lead  "  with  nitric  acid,  then  adding  thereto 
potassium  chromate,  stirring  the  mass  and  finally  separating  the  insoluble  color 
from  the  soluble  products. 

805,891.— Process  of  making  chrome-yellow.— C.  E.  Hore. 

Consists  in  mixing  *'  sublimed  lead  "  with  a  solution  of  potassium  bichro- 
mate, boiling  the  mixture,  and  finally  separating  the  insoluble  coloring 
matter  from  the  soluble  products. 

Reissue  No.  10,522.— Refrigerating  and  ice  making  apparatus. — C.  P.  O. 
Idnde. 
Original  No.  228,804,  dated  June  1, 1880. 

September  23d,  I884. 

805,428  — Antiseptic  compound.— S.  Cabot,  Jr. 

An  insecticide  compound  consisting  of  resin  dissolved  in  a  solution  of  an 
alkaline  sulphide,  holding  in  solution  crude  naphthalene. 

805,510. — Gas  making  apparatus. — J.  Carroll. 

Oil  is  heated  by  pasbage  through  pipes  in  a  steam  heated  chamber  on  its 
way  to  the  gas  generator. 

805,534. — Process  for  the  manufacture  of  acetates  directly  from  metallic 
ores. — J.  A.  Mathieu. 

Sprinkles  the  ground  ore  with  acetic  acid,  exposes  the  sprinkled  ore  to  the 
air,  separates  the  salt  thus  formed  by  the  addition  of  water,  then  exposes  the 
residual  ore  to  the  action  of  acetic  acid  vapors.  The  solutions  so  obtained  are 
evaporated  and  crystallized. 

805,579. — ^Preparing  a  vegetable  size  for  use  in  textile  manufactures. — Y. 
Ducancel  and  E.  Fortin. 

Consists  in  dissolving  a  farinaceous  substance  in  cold  water,  then  adding 
thereto  a  solution  of  an  alkali  in  a  proper  proportioii  to  free  the  sizing  matter, 
and  then  adding  thereto  an  acid  in  stifflcient  quantity  to  neutralize  the  alkali. 

805,681. — Apparatus  for  evaporating  alkaline  solutions. — J.  P.  R.  Polk. 
A  vacuum  pan  connected  with  a  calcining  furnace. 

805,686.— Varnish.— J.  A.  Shephard. 

Kauri  gum,  beeswax,  turpentine  and  linseed  oil. 
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305,709. — Metliodof  protecting  uiul&ked  lime  dnring  traiiQ>ortatioD. — J.  W. 
OroMby. 

ProtectB  the  lime  contaiaed  in  a  car  from  air  and  moisture  bf  placing  A 
cover  of  flexible  and  imperTious  material  over  It  and  thea  Hpreading  a  IsTer  of 
sand  or  analogous  material  over  the  cover. 

805,719. — Apparatus  for  washing  gas. — J.  Bomerrille. 
SepUmber  SOth,  1S84. 

S0S,7J7.— Electrolyiic  liquid  for  secondnry  batleries.— W.  E.  Case. 

Zinc  sulpbHte  and  magnesium  oxide. 

80o,  768.— Manufacture  of  hydraulic  cement.~R.  W.  Leslie. 

Mixes  qulck'Selting  cement  rocks  and  ferruginous  eartlu  or  stones  and 
tlicn  calcining  and  subsequently  grinding  tl:e  same  lo  a  powder. 

S05. 7al.— Manufacture  of  Portland  Cement.— R.  W.  L<  slie  and  D.  QiifflthB. 

Consists  in  combining  with  lime,  or  lime  and  magnesia  in  any  of  their  formi. 
Iron  slag  or  cinder  and  subsequently  calcining  said  compound  to  a  cllnkftr 
and  grinding  the  same. 

803,78^, — Oxidizing  and  cbloridlzing  furnace. — J.  B.  Brett. 

805,8S8. — Manufacture  of  anhydrous  caustic  baryta. — C.  Marchand  and 
V.  M.  Picabia. 

Consists  in  subjeciiog  the  barium  nitrate  in  a  close  vessel  to  the  action  of 
gases  heated  to  a  high  temperature  so  as  to  affect  the  disassociation  of  the 
oxide  of  nitrogen  from  the  baryta. 

30«,S46. — Process  of  working  auriferous  and  orgeDtlteroos  arsenides  and 
amenldes  and  sulphides. ^E.  ProbPrt. 

Consists  in  introducing  liihnrge  or  lead  into  the  fused  material  contained  In 
poiaor  ved -els  lined  with  some  moistened  refractory  material,  and  also  con. 
taing  limestone,  dolomite,  or  other  mineral  carbonate  In  the  lining,  or  distinct 
therefrom,  whereby  the  cliarge  is  stirreil  by  means  of  the  action  of  the  molten 
mass  upon  the  lining  uf  und  mineral  substance  in  the  pot. 

805,970.— Man  II fMituru  of  hydraulic  cement.— 8.  H.  Short. 

Limestone  containing  clay  and  magnesia  is  mixed  with  marl,  silica  and 
alkaline  carbonates,  then  formed  into  bricks  and  heated  to  the  melting  point  of 
cast  iron. 

80 0.040. —Apparatus  for  purifying  air  and  gases.— P.  Wlndhausen. 

Air  or  guses  arc  forced  by  centrifugal  force  through  a  spray  of  water  and 
against  a  thin  sheet  thereof  upon  the  inner  surface  of  a  revolving  cylinder,  the 
water  being  sprayed  and  forced  out  by  an  Inner  perforated  cylinder.  The 
impurities  are  carried  off  by  the  water  through  a  sealed  trap. 

Reisnne  >'o  10,538.— Paint.— J.  A.  Shephard. 

Red  lead,  glycerine,  linseed  oil,  Japan  and  turpenUne. 


319  BBBATA. 

ERRATA. 

p.  36,  8th  line  from  top,  for  ''  actions  and  others,"  read  ^^  acetones 
and  ethers." 
p.  77,  2nd  line  from  bottom,  for  "Ba  Co,"  read  "Ba  CO3." 
p.  130,  2nd  line  from  top,  for  "properties,"  read,  "proportions." 
p.  186,  9th  line  from  bottom,  for  "dejected,"  read,  "digested." 
p.  170,  7th  and  16th  lines  from  top, for  "nitrate,"  read,  "nitrite." 
p.  190,  Oih  line  from  top,  for  "found,"  read,  "formed." 
p.  232,  2nd  title,  after  "  atmospheric,"  read  "  pressure." 
p.  237,  2nd  title,  for  "ThOmer,"  read  «  Koemer." 
p.  245,   10th  line  from  top,  for   "  tetrochloride,"   read    "  tetra- 
chloride." 

p.  262,  5th  line  from  top,  for  "  This  residue  resolved  readily  and 
in  water,"  read,  "  This  residue  dissolved  readily  in  water." 

p.  266,  9th  line  from  bottom,  for  "XVL    Height  of  infant,"  read, 
"  XVI.     Weight  of  infant." 

p.  2G9.     In  table,  16th  line  from  top,  for  9.00,  read  0.00  ;  I7th 
line  from  top,  for  80.08,  read  83.21  ;  for  83.21,  read  89.08. 

p.  271,  7th  line  from  top,  for  1.0026,  read  1.026  ;  10th  line  from 
top,  for  1034,  read  1.034. 

p.  279,  19th  line  from  top,  for  " constition,"  read  "constitution  ;' 
21st  line  from  top,  after  "manner,"  add:  "But  as  to  any  fixed  and 
definite  relation  governing  the  proportion  of  the  constituents  to 
each  other,  or  to  the  sum  total  of  the  solid  constituents,  the  graphic 
chart  thus  far  has  failed  to  afford  a  satisfactory  indication." 
p.  283,  4th  line  from  top,  for  "  smelting,"  read  "  melting." 
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SOCIETY. 


Regular  Mueiing,  held  January  2d,  1885. 
Meetingcalled  to  order  at  8,30  P.M.;  Dr.  A.  R.  Leedsin  the  Chair. 
The  minutes  of  the  meeting  of  December  6th,  1884,  were  read 
and  approved. 

REGULAR   MEMBERS    ELECTED. 

William  Elliott,  197  Pearl  St.,  New  York. 

Thomas  M.  Morgan,  Crompton,  Rliode  Island. 

Dr.  (t.  W.  Lehmann,  67  S.  Gay  St.,  Baltimore,  Md. 

W.  French  Smith,  235  Washington  St.,  Boston,  Mass. 

Walter  H.  Kent,  Ph.D.,  Jamestown,  New  York. 

Elias  H.  Bartley,  M.D.,  401  Pacific  St.,  Brooklyn,  N.  Y. 

A.  Howard  Van  Sinderen,  Ph.B.,  46  William  St.,  New  York. 

Milton  R.  Wood,  care  of  Church  &  Co.,  Station  G.,  Brooklyn 
N.  Y. 

John  T.  Williams,  East  River  ('hemical  Works,  Cotton  Exchange, 
Hanover  Square,  New  York. 

NOMINATIONS   FOR    REGULAR   MEMBERSHIP. 

Dr.  A   Miller    Jacobs,   92  New  Church  St.,  New  York  City. 

Joseph  Little,    Passaic,    N.  J. 

Edward  K.  Dunham,  Ph.B.,  93  Bpylston  St.,  Boston,  Mass. 

A  paper  by  Dr.  J.  C.  Booth,  on  Graphite  or  Black  Lead  Crucibles 
(2d  paper),  was  read  by  title. 

Dr.  H.  M.  Rau  read  a  paper  on  methods  of  Indigo  Analysis. 

Mr.  P.  Casamajor  read  some  further  notes  on  the  Motions  of 
Camj)hor  on  Water;  being  a  continuation  of  a  paper  on  the  same 
subject  read  before  the  Society  October  4th,  1877. 

Mr.  F.  V.  Pool  described  a  new  form  of  Dropping  Flask. 

Mr.  Casamajor  presented  a  note  on  Oil  of  Malt,  by  Narcisse, 
Pigeon. 

Dr.  Waller  drew  attention  to  the  notice  in  the  Chemical  Netos 
of  Dec.  5,  relating  to  the  family  of  Henry  Watts. 

Mr.  Casamajor  suggested  that  the  article  be  reprinted  and  dis- 
tributed with  the  next  issue  of  the  Journal. 

Dr.  Waller  was  requested  by  the  Society  to  take  charge  of  sub- 
scriptions which  might  be  received  in  response  to  this  notice. 

The  Meeting  was  adjourned  at  10.30  P.  M. 

C.  E.  MUNSELL,  Recording  Secretary. 
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THE  MANUFACTURE  OF  BLACK  LEAD  CRUCIBLES. 

By  Jamks  C.  Booth,  Ph.  D. 
[Concluded  from  Page  2855,  Volume  VI.] 

ft 

Pulverizing  the  Graphite. — The  manner  of  grinding  graphite 
being  of  considerable  influence  on  the  quality  of  the  crucible,  some 
details  upon  the  subject  will  be  proper  and  useful.  The  larger 
masses  of  graphite  being  roughly  broken  by  hammer  into  smaller 
pieces,  the  whole  mixture  of  pieces  and  fine  stuff  is  fed  into  an 
ordinary  bark  mill,  consisting  of  two  cast  iron  inverted  cones,  the 
smaller  with  iron  teeth  on  its  outer  surface,  revolving  inside  the 
larger  one,  similarly  anned  on  its  inner  surface.  The  lumps  are 
caught  and  crushed  between  these  cones,  and  the  resulting  coarse 
and  fine  powder,  being  immediately  passed  between  ordinary  mill 
stones,  is  ground  to  a  more  uniform  and  finer  powder,  which  is  then 
assorted  by  sieves  into  finer  and  coarser  portions,  the  latter  being 
again  ground  and  sifted  until  the  requisite  fineness  is  attained. 

I  have  nothing  to  suggest  to  improve  the  machinery  or  mode  of 
grinding,  but  as  I  diflPer  from  crucible  makers  in  regard  to  the 
degree  of  fineness,  I  here  present  my  view^s  and  the  reasons  for  them. 
To  economize  time  the  ground  graphite,  passing  through  the  sieves 
and  consisting  of  fine  flour  on  one  extreme  and  on  the  other  of 
flakes  that  can  be  split  by  a  knife  or  ground  to  thinner  scales,  is 
usually  mixed  directly  with  the  wet  clay. 

I  regard  the  coarser  flakes  of  insufficiently  ground  graphite  as 
positively  objectionable,  because  they  lessen  the  strength  of  the 
crucible,  which  is  the  supreme  consideration.  I  have  often  observed 
the  surfaces  of  spalls  split  off  from  a  crucible  while  in  use,  and 
noticed  on  them  graphite  scales  of  -J  inch  or  more  in  diameter,  with 
a  part  of  the  same  scales  remaining  on  the  crucible  and  in  the  same* 
spot.  The  knife  easily  separated  more  scales  from  the  corre- 
sponding locality  on  spall  and  crucible.  The  facility  of  splitting 
offered  by  these  graphite  scales  increases  the  facility  with  which 
pieces  of  the  crucible  itself  split  off  through  the  feebly  adhering 
laminations  of  the  graphite.  I  have  often  seen  a  half  dozen  sucli 
scaling  plates  of  graphite  onaspalledsurfaceof  2  to  I  s(|uare  inches, 
and  instantly  read  the  cause  of  spalling  and  of  serious  injury  to  the 
crucible.     If  those  coarser  and  thicker  plates  of  graj>hite  had  been 
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ground,  spalling  would  not  have  occurred.  Graphite  is  a  very 
feeble  substance  in  the  plane  of  its  lamination  but  strongly  resists 
a  force  at  right  angles  to  this  plane,  and,  what  is  more  extraor- 
dinary', it  will  do  so  at  a  white  heat. 

Hence  black  lead  should  be  ground  exceedingly  line,  not  leaving 
a  plate  of  it  more  than  ^^  to  ^^  inch  in  diameter.  I  have  tried 
crucibles  made  of  black  lead  powder  that  would  not  quite  pass 
through  a  126  wire  sieve,  and  found  them  excellent.  The  dust 
that  passed  through  such  a  sieve  consisted  of  about  75  pr.  ct.  of 
good  and  tough  flakes,  and  25  pr.  ct.  of  a  fine  black  powder,  with- 
out apparent  structure,  consisting  of  siliceous  sand*  and  iron 
pyrites.  "  If  fine  grinding  were  adopted,"  the  economic  manufac- 
turer asks,  *'  What  should  be  done  with  the  line  powder  passing  the 
125  wire  sieve  ?"  About  ^  of  it,  being  siliceous,  is  not  hurtful,  but 
the  i  iron  pyrites  is  injurious,  and  although  it  is  so  exceeding  small 
in  quantity,  yet  it  would  be  preferable  to  utilize  it  in  one  of  three 
ways  :  1.  To  separate  it  by  a  still  finer  sieve  into  good  flaky 
graphite,  to  be  used  with  the  rest,  and  dirt,  to  be  thrown  away ; 
or,  2.  To  use  it  in  mixture  with  good  material  for  covers,  etc.;  or 
:j.  To  sell  the  whole  mass  passing  the  125  sieve,  with  other  inferior 
residues,  for  stove  blacking,  &c.  In  such  case  it  may  sell  for  half 
the  value  of  good  black  lead. 

Clai/, — Admirable  as  are  the  qualities  of  black  lead  to  resist  the 
action  of  a  white  heat,  burning  off  as  it  does  only  partially  and  with 
some  difficulty,  it  must,  in  order  to  hold  melted  metal,  be  held  firmly 
in  the  crucible  shape  given  to  it  and  this  is  effected  by  clay,  that 
when  wet  mixes  easily  with  the  powdered  black  lead,  and  when 
dried  and  burned  holds  it  rigidly  and  at  the  same  time  resists  the 
highest  white  heat  of  the  furnace.  A  clay  from  Klingenburg  in 
the  Palatinate  seems  to  be  pre-eminently  adapted  for  such  crucibles, 
and  I  strongly  advise  employing  exclusively  the  best  quality, 
every  lump  of  which  has  the  Government  stamp  impressed  on  it. 

I  have  tried  lower  grades  of  the  Klingenburg,  and  some  of  our  own 
clays  (Amboy,  <fec.),  but  I  have  found  none  to  combine  the  ex- 
cellent qualities  of  the  best  Klingenburg.  In  its  wet  state  it 
is  superlatively  plastic,  and  free  from  every  trace  of  grit,  and  in 
this  state  can  be  blended  most  intimately  with  the  fine  scales  of 
black  lead.      It  is  barely  fusible    by  itself  at  a  white  heat,  and 
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when  mixed  with  an  equal  quantity  of  graphitic  ficales,  as  in  the 
crucible  maes,  it  only  softens  at  a  white  heat  so  far  as  to  sur- 
round each  scale,  which  it  holds  immovably  in  ils  place,  while  the 
equal  quantity  of  scales  prerents  any  further  fusion,  even  when  kept 
for  10  or  more  hours  at  the  highest  white  heat.  Viewed  chemically, 
Klingenbnrg  clay  is  a  hydrated  silicate,  containing  in  round  num- 
bers about  f  alumina,  i  water,  and  the  balance  silica,  with  minute 
quantities  of  oxide  of  iron,  and  alkaline  fluxing  matter.  In  its  em- 
ployment for  fire  crucibles,  the  only  consideration  is  its  content  of 
i  water  when  calculating  the  weights  of  the  ingredients. 

Sand.'w-The  third  constituent  of  the  graphite  crucible  is  a  rather 
ooarse  siliceous  sand  that  will  stand  a  high  heat  without  flaying  into 
fine  powder.  Its  action  is  mechanical,  causing  a  more  uniform  air 
drying,  previous  to  burning,  so  as  to  avoid  cracking,  and  playing 
the  limited  part  of  a  skeleton  to  maintain  the  shape  of  the  crudhle. 
A  good  infusible  clay,  hardened  by  burning,  and  broken  and  sifted 
as  a  coarse  sand,  was  found  to  act  as  well  as  sand,  but  not 
perceptibly  better, 

Mioaure/or  Crucibies, — ^The  only  point  of  agreement  in  the 
composition  of  the  best  crucibles  seems  to  be  that  when  burned 
they  should  contain  over  50  pr.  ct.  carbon,  as  determined  by  analy- 
sis. The  formula  may  vary  within  rather  wide  limits,  but  our  ex- 
perience with  good  crucibles  of  the  best  makers  and  with  our  own, 
indicated  that  the  burned  crucible  should  show  55  pr.  ct.  carbon  on 
analysis.  In  calculating  the  quantity  of  black  lead  used  in  a 
crucible  from  the  determination  of  carbon,  it  is  only  safe  to  add  6 
pr.  ct.  for  the  siliceous  sand  and  pyrites  found  in  the  black  lead. 
Some  of  the  choicest  black  lead  grains  now  in  commerce  havo 
scarcely  1  pr.  ct.  of  foreign  matter,  so  entirely  has  the  earthly  con- 
stituent of  plants  or  the  small  percentage  of  ash  in  anthracite  dis- 
appeared from  the  mineral  graphite.  The  proportions  of  black 
lead,  air  dried  clay  and  sand  used  by  different  makers,  and  by 
the  same  maker  at  different  times,  vary  considerably,  but  the 
following  is  given  as  illustrating  approximately  tlie  composition 
for  making  the  convenient  amount  of  about  2,000  lbs.  of  crucible 
mixture  when  burned.  As  a  crucible  maker,  I  prefer  the  weight 
of  black  lead  to  be  1,100  lbs.,  so  that  the  buraed  clay  and  sand 
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may  together  make  up  about  1,000  lbs.,  which  will  give  the  65 
pr.  et.  carbon  in  the  burned  crucible : 


k  Lead. 

Air  Dry  Clay. 

Sand. 

Total,  when  burned 

1,100 

1,000 

120 

2,100 

1,100 

950 

160 

1,996 

1,100 

.     900 

200 

1,990 

Every  manufacturer  prefers  such  composition  as,  in  his  judg- 
ment, works  best  in  practice. 

Mixing, — The  air-dried  clay  of  a  given  weight  for  a  batch  of 
crucibles,  after  being  roughly  broken  by  hammer,  is  covered  with 
water,  and  after  being  softened,  by  standing,  to  a  thin  paste,  re- 
ceives the  due  proportions  of  the  finely  ground  and  sifted  black 
lead  and  sand,  and  is  then  partially  incorporated  by  a  shovel.  Some 
makers,  ambitious  of  reputation  for  quality,  judiciously  pass  their 
hands  through  the  incor])orated  mixture  to  detect  and  remove 
lumps  of  gravel  of  pyrites  or  quartz.  No  amount  of  hand  or 
shovel  mixing  can  equal  or  supersede  the  operations  of  the  Mixer 
or  Dolly-tub,  a  wooden  vat  of  4  or  5  ft.  diameter  and  height,  stand- 
ing on  end,  to  which  the  somewhat  stiff  pasty  mass  is  transferred* 
Its  simple  machinery  is  a  vertical  shaft,  revolving  on  the  centre  of 
the  bottom,  and  provided  with  a  series  of  horizontal  knives,  ar- 
ranged at  a  distance  from  each  other  spirally,  and  extending  nearly 
to  the  sides  of  the  tub.  The  revolving  knives,  having  their 
blades  at  a  slight  angle  to  the  plane  of  revolution,  cut  the  putty- 
like mass  into  separate  strips  which  fall  over  the  sloping  blades, 
and  again  unite  in  neat  layers,  to  be  again  cut,  separated,  re- 
united, in  new  positions.  After  thus  working  for  some  time  a 
slide  on  the  outside  of  the  tub,  near  the  bottom,  is  drawn  and  the 
blades  slope  in  such  a  direction  to  their  revolution  that  they  pass 
the  mass  downwards  and  out  of  the  sliding  door.  The  protruding 
masses  are  cut  off  and  thrown  in  above,  and  this  operation,  often 
repeated,  has  the  effect  of  blending  the  whole  into  a  stiff  paste  of 
absolutely  uniform  composition,  so  that  each  flake  of  the  graphite, 
Y^^a  inch  diameter,  is  enveloped  in  plastic  clay,  and  every  particle 
of  clay  is  in  contact  with  a  flake.  The  wonderful  strength  of 
the  black  lead  crucible  is  due  to  this  microscopic  blending  of  gra- 
phite and  clay. 
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To  make  the  crucible  still  more  perfect  the  finished  mass  of 
about  a  ton  in  weight  should  be  laid  by  in  a  damp  cellar,  covered 
with  cloths,  and  occasionally  moistened.  In  spite  of  the  res  tic  ss  and 
reckless  driving  of  our  American  manufacturers,  they  recognize 
that  in  all  clay  wares,  the  ready-mixed  masses  kept  for  a  long  time 
make  better  wares  than  those  freshly  squet^zcd  out  of  the  Dolly 
tub.  The  experience  of  the  Chinese  for  ages  in  making  the  finest 
clay  wares,  led  a  potter  to  accumulate  a  quantity  of  mixed  batches, 
ready  for  use,  during  ten,  twenty-five  and  more  years,  to  be  used 
by  his  son,  grandson,  etc.,  as  in  the  case  of  some  that  had  been 
similarly  bequeathed  to  him. 

Can  this  part  of  the  manufacture  of  graphite  crucibles,  L  e., 
niaking  the  dough,  be  improved?  I  offer  the  two  following  sug- 
gestions for  consideration  :  1.  Scarcely  any  native  clay  is  wholly 
free  from  occasional  lumps  of  iron  pyrites,  which,  happening  to 
become  located  in  the  side  of  a  crucible,  might  ruin  the  metal  near 
ity  or  make  a  hole  for  the  metal  to  escape,  and  in  either  case  injure 
the  reputation  of  the  maker.  Careful  makers  sometimes  feel  for 
such  in  the  soft  day  mass,  but  why  may  not  this  mass  be  passed  be- 
tween rollers  of  very  small  diameter,  which  would  not  pass  the 
small  gravel  or  lumps,  but  accumulate  them  on  the  feeding  plate? 
If  such  arrangement  will  pay  in  brick  or  terra  cotta  wai*e,  surely 
the  costly  crucible  mass  would  bear  it.  2.  The  roughly  mixed  cru- 
cible mass,  made  very  liquid  with  water,  might  be  passed  through 
rotating  sieves,  of  smaller  meshes  than  the  sand,  and  the  slip  evap- 
orated to  proper  consistence  on  shallow  furnaces  similar  to  those 
employed  in  drying  white  lead.  These  suggestions  can  only  be 
answered  by,  the  crucible  maker  on  the  ground  of  perfection  of 
work,  and  economy. 

Moulding. — All  graphite  crucibles,  between  Nos.  30  and  80,  em- 
bracing those  for  steel,  brass,  silver,  etc.,  are  formed  on  plaster 
molds,  centered  on  the  potter's  table,  or  throwing  lathe.  The 
weighed  mass  for  a  crucible,  being  repeatedly  cut  and  **  slapped,"  is 
pressed  into  the  bottom  of  the  mold,  which  shapes  the  outride  of 
the  crucible,  and  while  rapidly  revolving,  a  steel  or  iron  profile  of 
the  interior  is  gradually  lowered  into  the  mass, which  is  thus  pressed 
against  the  sides  and  raised  to  the  top  of  the  mold  by  revolu- 
tion, and  gives  the  form  of  the  interior  of  the  crucible.     This  re- 
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volving  method,  like  the  ancient  potter's  throwing  lathe,  is  far 
more  important  in  this  arf,  because  it  effectually  disposes  every  scale 
of  graphite,  tangentially  to  the  cylindrical  or  conical  walls  of  the 
crucible,  not  merely  on  the  inside  and  outside,  but  throughout  the 
whole  mass.  Here  lies  the  great  strength  of  the  graphite  crucible. 
It  is  a  mass  of  strong  Kcales  of  carbon,  that  will  not  break  at  right 
angles  to  their  lamination,  being  rigidly  held  in  their  sheet-like 
disposal  by  burnt  clay,  that  will  not  yield  to  any  heat.  It  is  a 
graphite  crucible,  infusible  and  unalterable,  where  the  black  lead  is 
very  much,  and  for  a  long  time,  prevented  from  burning  away 
by  its  envelope  of  clay.  It  is  a  clay  crucible,  which  will  not  soften 
in  the  highest  ten-hour,  white  heat  employed  in  the  arts,  and  will 
endure  ten  times  the  roughest  usage  of  any  other  matenal,  except 
bar  iron.  For  many  years  I  employed  excellent  wrought  iron  cru- 
cibles for  melting  silver,  but  find  that  black  lead  crucibles  are  bet- 
ter adapted  to  the  purpose. 

The  proposition  to  make  a  cheaper  graphite  crucible  by  merely 
pressing  out  the  soft  crucible  mass  in  molds,  without  the  loss  of 
time  in  revolving,  would  utterly  fail  for  lack  of  the  strength  of 
structure  given  by  revolution.  It  like  manner  the  suggested 
substitution  of  anthracite,  or  any  other  form  of  carbon,  for 
graphite,  would  signally  fail  to  approximate  to  the  strength  and 
other  qualities  of  a  black  lead  cnicible. 

Drying  is  effected  by  keeping  the  formed  crucibles  in  the  plas- 
ter molds  for  a  time,  and  then  ranging  them  on  shelves  in  warm, 
dry  air,  most  economically  in  the  spaces  around  the  upper  half  of 
the  burning  kiln.  If  dried  too  rapidly,  or  if  frost  be  allow^ed  to 
enter  the  drying-room,  fine  cracks,  like  crooked  hair  lines,  barely 
visible,  around  the  interior,  indicate  that  the  crucible  should  be 
remade  from  the  foundation. 

Burninij, — The  crucibles  must  be  thoroughly  burned,  and  yet 
so  as  to  avoid  burning  but  black  lead,  their  chief  source  of  strength 
and  value.  To  attain  this  object  they  are  burned  in  seggars, 
which  more  or  less  exclude  air,  asing  two  seggars  for  each  cru- 
cible, one  inverted  over  the  other,  and  yet  graphite  is  some- 
times partly  burned  out  by  the  air  entering  between  them.  This 
has  been  partially  obviated,  by  some  makers^  by  smearing  the  joint 
on  the  outside  with  clay  slip.     Another  method  which  I  invented, 
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To  make  the  crucible  still  more  perfect  the  finished  maps  6i 
about  a  ton  in  weight  should  be  laid  by  in  a  damp  cellar,  covered 
with  cloths,  and  occasionally  moistened.  In  spite  of  the  restli  ss  and 
reckless  driving  of  our  American  manufacturers,  they  recognize 
that  in  all  clay  wares,  the  ready-mixed  masses  kept  for  a  long  time 
make  better  wares  than  those  freshly  sque<^zcd  out  of  the  Dolly 
tub.  The  experience  of  the  Chinese  for  ages  in  making  the  finest 
clay  wares,  led  a  potter  to  accumulate  a  quantity  of  mixed  batches, 
ready  for  use,  during  ten,  twenty-five  and  more  years,  to  be  used 
by  his  son,  grandson,  etc.,  as  in  the  case  of  some  that  had  been 
similarly  bequeathed  to  him. 

Can  this  part  of  the  manufacture  of  graphite  crucibles,  L  e., 
niaking  the  dough,  be  improved?  I  offer  the  two  following  sug- 
gestions for  consideration  :  1.  Scarcely  any  native  clay  is  wholly 
free  from  occasional  lumps  of  iron  pyrites,  which,  happening  to 
become  located  in  the  side  of  a  crucible,  might  ruin  the  metal  near 
it,  or  make  a  hole  for  the  metal  to  escape,  and  in  either  case  injure 
the  reputation  of  the  maker.  Careful  makers  sometimes  feel  for 
such  in  the  soft  clay  mass,  but  why  may  not  this  mass  be  passed  be- 
tween rollers  of  very  small  diameter,  which  would  not  pass  the 
small  gravel  or  lumps,  but  accumulate  them  on  the  feeding  plate? 
If  such  arrangement  will  pay  in  brick  or  terra  cotta  ware,  surely 
the  costly  crucible  mass  would  bear  it.  2.  The  roughly  mixed  cru- 
cible mass,  made  very  liquid  with  water,  might  be  passed  through 
rotating  sieves,  of  smaller  meshes  than  the  sand,  and  the  slip  evap- 
orated to  proper  consistence  on  shallow  furnaces  similar  to  those 
employed  in  drying  white  lead.  These  suggestions  can  only  be 
answered  by,  the  crucible  maker  on  the  ground  of  perfection  of 
work,  and  economy. 

Moulding, — All  graphite  crucibles,  between  Nos.  30  and  80,  em- 
bracing those  for  steel,  brass,  silver,  etc.,  are  formed  on  plaster 
molds,  centered  on  the  potter's  table,  or  throwing  lathe.  The 
weighed  mass  for  a  crucible,  being  repeatedly  cut  and  "  slapped,"  is 
pressed  into  the  bottom  of  the  mold,  which  shapes  the  outside  of 
the  crucible,  and  while  rapidly  revolving,  a  steel  or  iron  profile  of 
the  interior  is  gradually  lowered  into  the  mass, which  is  thus  pressed 
against  the  sides  and  raised  to  the  top  of  the  mold  by  revolu- 
tion, and  gives  the  form  of  the  interior  of  the  crucible.     This  re- 
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volving  method,  like  the  ancient  potter's  throwing  lathe,  is  far 
more  important  in  this  arf,  because  it  effectually  disposes  every  scale 
of  graphite,  tangentially  to  the  cylindrical  or  conical  walls  of  the 
crucible,  not  merely  on  the  inside  and  outside,  but  throughout  the 
whole  mass.  Here  lies  the  great  strength  of  the  graphite  crucible. 
It  is  a  mass  of  strong  scales  of  carbon,  that  will  not  break  at  right 
angles  to  their  lamination,  being  rigidly  held  in  their  sheet-like 
disposal  by  burnt  clay,  that  will  not  yield  to  any  heat.  It  is  a 
gp:^phitc  crucible,  inf usiblu  and  unalterable,  where  the  black  lead  is 
very  much,  and  for  a  long  time,  prevented  from  burning  away 
by  its  envelope  of  clay.  It  is  a  clay  crucible,  which  will  not  soften 
in  the  highest  ten-hour,  white  heat  employed  in  the  arts,  and  will 
endure  ten  times  the  roughest  usage  of  any  other  material,  except 
bar  iron.  For  many  years  I  employed  excellent  wrought  iron  cru- 
cibles for  melting  silver,  but  find  that  black  lead  crucibles  are  bet- 
ter adapted  to  the  purpose. 

The  proposition  to  make  a  cheaper  graphite  crucible  by  merely 
pressing  out  the  soft  crucible  mass  in  moldf>,  without  the  loss  of 
time  in  revolving,  would  utterly  fail  for  lack  of  the  strength  of 
structure  given  by  revolution.  It  like  manner  the  suggested 
substitution  of  anthracite,  or  any  other  form  of  carbon,  for 
graphite,  would  signally  fail  to  approximate  to  the  strength  and 
other  qualities  of  a  black  lead  crucible. 

Drying  is  effected  by  keeping  the  formed  crucibles  in  the  plas- 
ter molds  for  a  time,  and  then  ranging  them  on  shelves  in  warm, 
dry  air,  most  economically  in  the  spaces  around  the  upper  half  of 
the  burning  kiln.  If  dried  too  rapidly,  or  if  froi»t  be  allowed  to 
enter  the  drying-room,  fine  cracks,  like  crooked  hair  lines,  barely 
visible,  around  the  interior,  indicate  that  the  crucible  should  he 
remade  from  the  foundation. 

Burnimj, — The  crucibles  must  be  thoroughly  burned,  and  yet 
so  as  to  avoid  burning  out  black  lead,  their  chief  source  of  strength 
and  value.  To  attain  this  object  they  are  burned  in  seggars, 
which  more  or  less  exclude  air,  using  two  seggars  for  each  cru- 
cible, one  inverted  over  the  other,  and  yet  graphite  is  some- 
times partly  burned  out  by  the  air  entering  between  them.  This 
has  been  partially  obviated,  by  some  makers,  by  smearing  the  joint 
on  the  outside  with  clay  slip.     Another  method  which  I  invented. 
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but  never  put  into  practice,  as  I  soon  after  gave  up  the  manofac- 
ture,  cons'iHted  in  replacin<i:  the  oxygen  of  the  air  in  the  crucible 
and  sefifgar  with  carbonic  acid.  I  proposed  to  effect  tliis  by  put- 
ting a  8mall  quantity  of  anthracite,  ur  of  rather  dry  bitumous  coal, 
around  the  inner  pait  of  tlie  lower  seggar,  and  also,  if  practicable, 
a  little  of  the  same  inside  tlie  crucible  itself,  avoiding  defacing 
scratches  or  marks,  which  would  be  8U8})icious  in  the  eyes  of  a 
buyer.  1  still  suggest  this  idea  to  the  manufacturer,  for  as  long  as 
there  is  present  an  easier  burning  carbon  than  graphite,  the  former 
will  be  attacked  to  the  safety  of  the  latter;  and,  moreover,  the  car- 
bonic acid  formed  and  forming  from  the  coal,  excludes  the  oxygen 
of  the  air,  or  the  latter  is  consumed  immediately  on  entenng.  A 
dry  gaseous  coal  that  neither  puffs  nor  melts  would  be  best  for  this 
purpose. 

To  secure  equal  and  uniform  distribution  of  heat,  the  furnace 
should  have,  and  usually  has,  many  openings  as  tiring  hearths 
around  its  base,  and  when  the  burning  is  nearly  complete,  these 
should  be  more  or  less  closed,  so  as  to  prevent  the  entrance  of  more 
air  than  is  barely  necessary  to  maintain  the  diminishing  combus- 
tion while  the  furnace  is  beginning  to  cool.  This  is  another 
method  of  preventing  the  loss  of  black  lead,  and,  with  the  same  ob- 
ject, the  entrance  of  air  from  above  downwards  should  be  prevented 
or  counteracted. 

The  amount  of  cajcele^ness  or  ignorance,  or  lack  of  attention  to 
prevent  burning  out  black  lead  and  possibly  inii)airing  the  strength 
of  a  crucible,  may  be  readily  ascertained  on  the  burned  ware. 
When  the  outside  of  a  crucible  has  the  usual  black  load  color,  it  is 
either  not  burned  enough,  and  then  quite  soft  to  the  nail  or  knife, 
or  it  is  extremely  well  burned,  to  be  determined  also  by  hardness 
under  knife  or  nail,  or  it  may  have  received  the  outside  cleanly 
operation  of  a  brush,  which  is,  of  course,  only  outside,  anfl  con- 
demnatory. An  outside  drab  color,  which  is  the  prevailing  one, 
indicates  burning  off  black  lead.  If  the  drab  color  be  very  shallow 
and  show  the  subjacent  black  by  friction  of  the  tinger,  then  it  is 
well  burned,  like  the  greater  part  of  the  crucibles  in  commerce. 
Even  if  a  slight  scratch  with  a  knife  show  the  blacl-  immediately 
under  the  outside,  it  still  shows  excellent  Imrning.  But  if  it  re- 
quire a  little  digging  into  the  drab  before  coming  to  the  black  lead, 
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say  i  inch,  1  Bhould  be  Uisposed  to  throw  off  one-fourth,  or  more, 
of  its  value.  If  it  go  to  a  half  inch,  I  should  reject  such  a  crucible 
as  worthless,  because  a  large  proportion  of  its  life,  its  strength,  has 
been  burned  out.     ' 

Use  and  Life  of  Blaf*h  Lead  Crucible;}, — The  most  extensive 
use  of  black  had  crucibles  is  to  melt  blistered  steel  and  cast  it  irito 
any  desired  form,  whence  it  is  termed  cast-steel.  Tens  of  thous- 
ands of  crucibles  are  weekly  employed  for  this  purpose,  the  amount 
of  steel  at  each  melt  being  Y6  to  90  pounds,  and  a  number  of  such 
melts  constituting  a  day's  work.  Hence  the  great  multiplication  of 
furnaces,  or  of  crucibles  in  a  gas  furnace,  when  1,000  pounds  or 
more  arc  cast  at  a  time.  I'he  life  of  a  crucible  for  melting  steel 
varies  with  the  nature  of  the  steel  to  be  cast.  If  it  be  a  highly  car- 
bonized (fine)  steel,  a  moderate  white  heat  will  soon  melt  it,  and 
the  crucible  may  be  repeatedly  ufed.  If  a  low  (common)  steel  be 
employed,  approximating  to  bar-iron,  such  as  a  locomotive  driving 
wheel,  the  crucible  has  to  endure  five  (6)  and  more  hoifrs  of  the 
most  intense  white  heat  for  a  single  casting,  and  yet  it  oan  endure 
several  such  meltings.  A  crucible  will  bear  repeated  meltings  of 
tool  sieel,  and  in  order  to  extend  its  life,  the  outside  is  often  coated 
with  a  good  clay  slip,  witli  or  without  an  admixture  of  black  lead, 
after  each  melt.  The  wonderful  protective  power  of  the  clay,  em- 
bracing each  particle  of  black  lead,  shows  the  advantage  of  grind- 
ing the  black  lead  to  great  fineness,  making  clay  and  graphite  mu- 
tually protective.  In  melting  steel,  the  melter  has  to  consider  the 
length  of  the  time  of  melting,  and,  therefore,  the  quantity  of  addi- 
tional carbon  the  steel  is  assuming  from  the  black  lead  pot,  which 
excess  he  neutralizes  by  adding  a  certain  quantity  of  scraps  of  bar- 
iron  to  the  melt. 

To  show  other  possible  applications  of  the  crucible  mass  I  may 
mention  that  syphons  have  been  constructed  of  it,  and  success- 
fully employed  for  transferring  melted  cast-iron  from  one  vesssl  to 
another. 

Black  lead  crucibles  are  also  extensively  employed  in  melting 
brass,  bronze,  German  silver,  gold  and  silver.  I  here  add  a  few 
data  in  rel.ition  to  the  last  two  metals.  The  crucibles  employed  at 
the  U.  S.  Mint,  at  Philadelphia,  are  so  called  No.  70  jmts,  of  three 
gallons  capacity — being  9  inches  in    diameter   at   the   top   and    15 
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inches  deop,  both  inside  measurement.  The  walls  are  1  inch  thick  at 
top,  and  Ij — 2  inches  at  bottom.  In  such  a  crucible  we  usually 
melt  at  once,  every  1^  hours,  5,400  ounces  of  standard  gold  (^^ 
pure),  or  370  pounds,  avoirdupois;  four  melts,  a  moderate  day's 
work,  equal,  therefore,  1,480  pounds,  or  21,600  ounces.  The  value 
of  such  a  single  melt  is  over  $100,000.  One  such  crucible  is  run 
for  four  days  with  full  confidence  in  its  safety,  and  fearing  no 
fracture  or  loss  of  gold ;  for  although  we  have  run  them  for  six  (0) 
days  it  is  found  the  economy  does  not  balance  the  possible 
danger  of  fracture  and  leaking.  Taking  the  safe  run  of  four  days, 
we  melt  in  a  single  crucible,  with  scarcely  any  loss,  Jl, 600,000 
worth  of  gold  at  the*crucible  cost  of  about  $2.50. 

We  usually  melt.  3,500  ounces  (i=>240  pounds,  avoirdupois,)  of 
standard  silver  in  a  crucible  (No.  70)  at  one  melt,  and  cast  six 
such  melts,  without  undue  hajste,  in  a  day,  making  1,440  pounds,  or 
21,000  ounces.  Since  it  is  safe  to  estimate  its  life  at  five  days, 
we  melt  in  one  such  crucible  before  it  is  laid  aside  7,200  pounds 
(ail05,000  ounces)  of  standard  silver,  or  about  the  same  amount  in 
dollar  value.  This,  however,  is  not  all  of  its  life,  but  only  its  man- 
hood, for  after  doing  duty  for  so  long  a  time  in  perfect  health,  it 
is  put  aside  to  purify  and  toughen  inferior  silver  and  to  gather 
into  melts  grains  and  residues,  otherwise  wandering  off,  for  some 
time  before  it  is  thoroughly  disabled  and  ground  to  powder,  to  re- 
cover the  precious  grains  which  it  has  concealed  in  its  body. 

To  one  who  knows  the  ease  with  which  alkalies  attack  clay  at  a 
high  heat,  and  how  readily  fusing  nitre  will  burn  off  carbon,  even 
black  lead,  it  is  quite  a  surprise  to  witness  the  wonderful  dura- 
bility of  the  black  lead  crucible,  wlien  in  its  nearly  worn-out  con- 
<lition  it  is  used  for  fluxing  residues,  and  wc  can  only  attribute  its 
strength  to  the  minute  and  intimate  blending  of  clay  and  graphite, 
mutually  resisting  destruction. 

No  doubt  the  life  of  tbese  crucibles  is  prolonged  in  melting 
bronze,  brass,  <fec.,  because  they  are  so  tough  through  the  blending 
of  clay  and  graphite  that  they  rarely  break  suddenly,  but  rather 
give  notice  of  their  intention  to  do  so  by  gradually  opening,  and 
even  then  not  until  they  have  been  worn  thin  by  long  use. 

Some  years  ago  I  prepared  some  black  load  crucibles  with  more 
than  usual  care  in  order  to  tf.'st  tlu-ir  life.     We  made  from  40  melts 


NOTK   ON    CAMPHOR  MOTIONS.  13 

of  silver,  the  lowest  limit,  to  CO  melts,  the  higher  limit,  in  a  single 
crucible.  I  have  no  doubt  that  a  careful  study  of  the  principles  of 
the  manufacture  of  black  lead  crucibles  here  developed,  somewhat 
fully,  and  even  perchance  their  further  development,  beyond  my 
conception,  can  improve  their  quality  so  as  to  double  the  life  and 
strength  ascribed  to  them. 

XT.  S.  IMixT,  Philadelphia,   Dec.  31,  1884. 


NOTE  ON  CAxMPHOR  MOTIONS. 
By  p.  Casamajob. 

On  the  4th  of  October,  1877,  I  read  a  paper  **On  the  Motions  of 
Camphor  on  the  Surface  of  Water,"  before  the  American  Chem- 
ical Society,  in  which  I  described  experiments,  which  had  led  me 
to  the  conclusion  that  these  motions  were  due  to  electricity. 

The  extraordinary  motions  which  give  an  appearance  of  life  to 
pieces  of  camphor,  swimming  on  the  surface  of  water,  are  not  to  be 
seen  at  all  times.  Very  often  camphor  will  remain  motionless, 
while  at  other  times  the  pieces  gyrate  with  great  animation.  One 
of  the  earliest  observers  of  these  singular  motions,  Komien  (1748), 
came  to  the  conclusion  that  they  were  due  to  electricity,  while  sub- 
sequent investigators,  among  whom  may  be  counted  the  great 
Volta,  have  generally  decided  that  there  is  no  connection  between 
electricity  and  the  motion  of  camphor  on  water. 

I  was  led  to  believe  that  camphor  motions  were  due  to  electricity 
by  the  results  of  experiments,  of  which  I  will  give  a  brief  account. 

When  pieces  of  camphor  are  thrown  on  water,  they  may  remain 
torpid  or  they  may  gyrate  with  every  appearance  of  life.  In  the 
latter  case,  the  motions,  may  be  instantly  arrested  by  dipping  a 
finger  in  the  water  on  which  the  camphor  moves.  If  we  have  pieces 
of  camphor  lying  quietly  on  water,  they  may  be  made  to  move  by 
dipping  into  the  water  a  rod  of  either  glass,  sealing  wax  or  vulcan- 
ite, electrified  by  friction.  After  every  immersion  the  glass  is  to 
be  dried  by  wiping  with  a  dry  cloth  or  a  piece  of  bibulous  paper  ; 
and,  before  every  immersion,  the  rod  is  electrified  by  rubbing  with 
a  piece  of  silk  or  flannel.  After  one  or  more  immersions  of  the 
electrified  rod,  the  camphor  motions  invariably  start,  and  by  a  few  «ad- 
ditional  immersions  they  increase  in  intensity.     The  fact  that  these 
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inoti(*iis  could  bo  started  by  means  of  an  electrified  rod  was  a  new 
one.  Those  who  liad  decided  that  camphor  motions  were  not  due 
to  electricity  were  not  acquainted  with  it,  and  I  was  led  to  believe 
by  this  fact,  and  by  others  which  I  gave  at  the  time,  that  camphor 
motions  were  electrical  phenomena.  There  was,  however,  some- 
thing unsatisfactory  in  this  method  of  applying  electricity  to  the 
water  on  wliich  |)iecesof  camphor  floated,  but,  at  that  time,  no  other 
method  occurred  to  me.  Afterwards  the  whole  subject  slipped 
from  my  mind,  but,  quite  recently,  the  following  experiment  has 
suggested  itself,  which  seems  to  show  that  camphor  motions  are 
not  due  to  tht?  state  oi*  electrical  tension  of  the  liquid  on  which 
j)ieces  of  camphor  float. 

The  experiment  was  performed  in  a  glass  dish  about  two  inclies 
deep,  an<l  of  live  inches  diameter.  'I'his  was  filled  with  water  up 
to  within  an  inch  of  the  top.  The  bottom  of  thedisli  and  the  sides, 
up  to  within  an  inch  of  the  top,  were  covered  with  tin  foil.  A  me- 
tallic wire  dipped  in  the  water  of  the  dish,  with  one  end  out  of  the 
water,  but  having  no  connection  with  the  outside  lining  of  tin  foil. 

This  glass  dish  was  the  equivalent  of  a  Leyden  jar,  which  could 
be  charged  with  electricity  from  the  plate  of  an  electrophoi  us  by 
touching  the  wire  dipping  into  the  water  with  this  plate,  laying  a 
flnger  at  the  same  time  on  the  outside  armature. 

A  few  pieces  of  camphor  were  j)laced  upon  the  water  in  the  dish, 
and  these  weiH3  reduced  to  immobility  by  dipping  a  fiiig.^r  in  the 
water.  After  this  the  water  in  the  dish  was  charged  with  elec- 
tricity by  repeatedly  placing  the  plate  of  an  electrophorus  in  con- 
tact with  the  wire  dipi»ing  into  the  water,  Mliile  tie  cut  side 
armature  was  touched  with  a  finger. 

There  was  no  effect  produced  on  the  pieces  of  camphor  floating 
on  the  water  of  the  dish.  These  remained  motionless,  not  exhibit- 
ing the  slightest  tremor.  There  could  be  no  doubt  that  the  water 
sui*face  was  in  a  greater  state  of  electrical  tension  in  thisex])eriment 
than  when  the  water  is  electrified  by  dipping  an  excited  rod  in  it, 
for,  by  placing  one  hand  on  the  outside  armature  of  the  dish,  and 
slowly  appioaching  the  water  surface  with  a  finger  of  the  other 
'hand,  a  perceptible  spark  was  obtained. 

There  seems  to  be  a  discrepancy  between  the  results  to  be  ob- 
tained in  these  two  classes  of  experiments. 
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By  dipping  an  electnfied  rod  successively  in  water  the  camphor 
motions  always  take  place,  while,  when  we  electrify  by  applying 
the  plate  of  an  electrophorus  to  the  water  in  the  dish,  as  described, 
not  the  least  tremor  can  be  perceived.  As  these  results  were  ob- 
tained over  and  over  again,  there  cannot  be  any  doubt  as  to  the 
difference  of  the  effects  in  the  two  modes  of  operating. 

The  conclusion  that  may  be  drawn  is  that  camphor  motions  are 
not  caused  by  electricity.  In  the  case  of  an  electrified  rod,  dipped 
successively  in  water,  I  am  inclined  to  the  opinion  that  electricity 
acts  indirectly  by  removing  physical  impurities  from  the  surface 
of  the  water,  as  shown  by  the  following  experiment  : 

Take  a  glass  of  water,  and  on  its  surface  place  a  few  pieces  of 
camphoi*.  If  these  are  inclined  to  move,  they  may  be  stopped  by 
dipping  a  finger  in  the  water.  Then  blow  a  cloud  of  lycopodium 
powder  over  the  surface  of  the  water,  so  as  to  cover  this  surface 
uniformly  with  the  powder.  If  now  an  eleetrified  rod  is  dipped 
repeatedly  in  the  watt?r,  wiping  it  dry  after  every  immersion,  and, 
rubbing  it  with  a  piece  of  flannel  before  dipping  in  the  water  again, 
the  result  will  be  that  the  pieces  of  camphor  will  move  as  if  gifted 
with  life.  It  will  be  noticed  at  the  same  time  that  the  surface  of 
the  water  will  be  almost  entirely  free  from  lycopodium,  as  the  pow- 
der has  been  gradually  removed  by  each  successive  immersion  of 
the  electrified  rod,  which  attracts  lycopodium  like  all  other  light 
bodies.  If  now  we  suppose  that  films  of  oily  matter  are  removed 
in  the  same  way  by  an  electrified  rod,  we  may  conceive  how  elec- 
tricity can  act  indirectly  in  removing  impurities  from  the  surface 
of  the  water. 

There  would  remain  to  explain  why  films  of  oily  matter  or  other 
impurities  act  as  a  check  on  camphor  motions  while  a  physically 
clean  water  surface  is  a  favorable  condition  in  producing  these  mo- 
tions. Towards  the  solution  of  these  questions  I  will  venture  the 
following  explanation,  which  may  serve  as  the  base  of  further  re- 
searches. 

It  is  a  well  ascertained  fact  relating  to  camphor  motions,  that 
when  the>je  motions  take  place  the  camphor  dissolves  in  water  more 
quickly  than  when  the  camphor  is  at  rest.  I  think  that  a  connec- 
tion exists  between  camphor  motions  and  the  three  following  facts  : 

1st,  that  camphor  dissolves  in  water  quite  easily  at  times  ;    2d, 
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that  it8  density  allows  it  to  float  on  water  ;  and  3d,  that  the  so- 
lution has  a  density  slightly  different  from  that  of  water.  I  am  not 
prepared  at  present  to  develop  these  ideas,  which  would  require 
further  experiments  to  establish. 

I  will  confine  myself  to  the  well  ascertained  fact  that  a  piece  of 
camphor  wears  away  much  faster  when  in  motion  than  when  at 
rest.  This  being  established,  it  appears  more  than  probable  that 
if  a  piece  of  camphor  is  perfectly  free  from  oily  matter  it  will  dis- 
solve in  water  more  readily  than  if  protected  by  a  greasy  film.  The 
slightest  film  of  this  nature,  in  contact  with  camphor,  becomes  a 
saturated  oily  solution  of  camphor,  and  if  any  excess  exists,  over 
what  will  cover  the  camphor,  the  greasy  film  will  extend  over  the 
surface  of  the  water. 

When  things  are  in  this  condition,  if  an  electrified  rod  is  dipped 
several  times  in  the  water,  every  immersion  will  remove  a  portion 
of  oily  film  from  the  surface,  until  finally  the  film  on  each  piece  of 
camphor  becomes  so  thin  that  the  water  reaches  the  pieces  of  cam- 
phor, and  these  immediately  become  gifted  with  motion. 


ON  THE  METHODS  OF  INDIGO  TESTING. 
By  Henky  M.  Rau,  Pii.  D. 

It  appears  strange,  when  the  high  price  of  indigo  and  its  large 
consumption  in  the  industrial  arts  are  consi^lcred,  that  the  methods 
commonly  employed  in  this  country  for  its  valuation  should,  from 
a  scientific  standpoint,  be  so  crude  and  inaccurate. 

Taking  the  average  price  of  the  various  grades  of  indigo  in  the 
market  as  a  basis  for  (calculation,  it  may  be  stated  that  a  single  per 
cent,  of  indigotine  represents,  to  the  consumer,  from  two  to  two 
and  one-half  cents  for  each  pound  of  goods  purchased. 

Under  these  circumstances  it  would  seem  highly  desirable  to  em- 
ploy tests  as  accurate  as  possible,  even  though  these  should  not  be 
as  time-saving  as  the  greater  number  of  commercial  tests. 

Nevertheless,  it  is  a  fact,  that  the  ordinary  indigo  '*  analyses"  are 
so  wide  of  reliable  results,  that  guess  work  niiglit  quite  as  well  be 
substituted  for  them,  and  this  in  face  of  the  fact  that  we  have  in 
the  gravimetric  detennination  by  the  reduction  methods,  a  means 
for  a  closer  valuation  of  indigo  than  can  be  aj)|)lied  in  the  case  of 
almost  any  other  dyestuff. 
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The  ordinary  mode  of  judging  the  quality  of  an  indigo  and  by 
which  it  is  commonly  bought  and  sold,  is  quite  sapei'ficial ;  and 
e^en  in  experienced  hands  allows  but  a  rude  estimate  of  its  value. 
The  buyer  or  broker  takes  a  cake  of  indigo,  breaks  it  with  a  knife, 
and  compares  it  with  another  of  previously  known  worth  as  to 
color,  density,  hardness,  etc.  Upon  these  Doints  of  comparison  he 
relies  for  a  correct  valuation. 

Where  a  formal  analysis  is  required,  the  oxidation  tests  are  usu- 
ally employed  ;  'and  it  is  to  the  inadequacy  of  these  that  I  particu- 
larly desire  to  call  attention.  They  are  based  upon  the  oxidation 
of  the  sulpho  acid  of  indigotine  in  aqueous  sohition  by  a  variety 
of  agents,  with  the  destruction  of  the  blue  color.  The  different  pro- 
cesses in  use  employ  potassium  permanganate,  potassium  bichro- 
mate, bleaching  powder,  or  nitric  acid,  as  the  case  may  be.  The 
sample  of  indigo  is  dissolved  in  strong  sulphuric  acid  and  the 
solution  brought  to  a  certain  volume  by  the*  addition  of  water.  A 
measured  quantity  is  then  decol  prized  with  an  oxidizing  solution 
which  has  been  standardized  upon  pure  indigotine  or  some  indigo  of 
known  value.  When  the  blue  color  of  the  indigotine  solution  has 
been  destroyed  and  been  replaced  by  a  yellow  or  ochreous  shade, 
the  oxidation  is  complete  and  the  volume  of  the  reagent  solution 
employed,  is  noted.  Now,  if  indigo  contained  merely  the  coloring 
principle,  indigotine,  in  mixture  with  inorganic  matters,  this  volu- 
umetric  estimation  would  be  both  practical  and  reliable,  but  as  its 
various  other  ingredients  (which  are  entirely  valueless)  also  enter 
into  the  reaction  and  consume  a  quantity  of  the  reagent,  the  method 
gives  these  useless  matters  the  same  value  as  the  indigotine.  The 
figures  obtained  an»,  therefore,  always  too  high,  and  that  in  no 
uniform  ratio,  but  varvinij  with  the  amount  and  character  of  the 
accompanying  impurities.  The  color  which  the  latter  themselves 
impart  to  the  solution  also  renders  it  very  difficult  to  determine 
exactly  when  the  requisite  quantity  of  the  re-agent  has  been  added. 

The  reason  why  these  methods,  although  known  to  be  so  faulty, 
have  been  retained  in  general  practice,  is  to  be  found  in  the  high 
figures  obtained  by  them,  which  are  to  the  apparent  advantage  of 
the  dealer.  Their  scientific  appearance  also  is  calculated  to  impress 
the  unskilled.  They  are,  in  reality,  anything  but  scientific.  A  good 
Bengal  indigo  which  actually  contained    52. 5f,^    indigotine,  showed 
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72.5^  when  tested  by  the  permaiigatc  process,  a  Kurpah  of  41. 8j^ 
(with  a  larger  proportion  of  organic  impurities)  by  the  same  test 
yielded  69.2^.  Using  potassium  bichromate  as  the  oxidizing  agent, 
the  figures  obtained  were  nearly  the  same.  In  fact,  in  order  to 
achieve  coiTect  results  by  any  of  these  methods,  it  would  be  neces- 
sary to  determine  previously  the  precise  amount  of  extraneous  or- 
ganic matter  accompanying  the  coloring  principle. 

I  have  recently  adopted  for  the  analysis  of  indigo  a  very  con- 
venient modification  of  Fritsche's  reduction  test,  which  is  also 
sufficiently  rapid  to  permit  as  many  as  three  deteiminations  to  be 
made  together  within  twenty-four  hours.  I  proceed  as  follows : 
From  1^  to  2  grammes  of  the  sample,  in  very  fine  powder,  are  carefully 
weighed  and  placed  in  an  8  oz.  £rlenmeyer  flask  (A).  The  flask  is 
provided  with  a  doubly  perforated  rubber  stopper,  through  which 
passes  a  bent  glass  tube  (B)  provided  with  a  stop-cock  and  reaching 
Just  below  the  stopper,  and  a  second  tube  (C)  of  syphon  shape  which 
passes  nearly  to  the  bottom  of  the  flask  and  terminates  in  a  nmall 
funnel. 

^^  ^  ■ .  >  In    this  funnel  is  placed  a 

wad  of  glass-wool.  Tubes 
and  stoppers  must  fit  air- 
tight into  the  flask.  The 
apparatus  is  accurately 
tared  ;  from  three  to  four 
grammes  of  pure  grape  su- 
gar in  small  pieces  are  then 
placed  in  the  flask,  fifteen  to 
twenty  c.  c.  of  a  40,^.  caus- 
tic soda  solution,  sixty  c.  c. 
of  water,  and  sufficient  90^. 
alcohol  (120  c.  c.)  to  bring 
the  whole  to  about  seven 
fluid  ounces,  are  added.  The  apparatus  is  then  weighed  a  second 
time,  so  that  by  deducting  the  tare  of  the  flask,  etc.,  we  obtain  the 
weight  of  the  total  contents.  A  small  piece  of  rubber  tubing  closed 
with  a  pinch  cork,  is  slipped  over  the  syphon  tube,  the  stop-cock  is 
closed,  and  the  flask  heated  on  a  water  bath  for  twenty-five  to  thirty 
minutes.     At  short  intervals  the  stop-cock  is  quickly    opened   and 
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closed,  to  relieve  the  pressure  of  the  alcohol  vapors,  the  flask  being 
occasionally  shaken.  The  indigo  readily  dissolves,  the  liquid  as- 
suming a  deep  yellow  color,  the  insoluble  substances  settling  clearly 
to  the  bottom.  The  solution  being  completed,* the  flask  is  allowed 
to  stand  for  about  an  hour,  and  is  then  connected  with  a  generator 
of  carbon  dioxide  gas. 

The  clear  liquid  is  quickly  run  off,  as  far  as  possible,  through  the 
syphon  tube,  the  glass  wad  retaining  any  floating  particles,  and  the 
flask  is  again  weighed  quickly,  whereby  the  weight  of  the  liquid 
thus  run  off  is  ascertained.  This  portion  is  placed  in  a  beaker  glass 
and  a  stream  of  carbon  dioxide  gas  passed  through  the  same  for 
fifteen  minutes,  causing  the  indigotine  and  indirubine  to  precipitate 
in  crystalline  flakes.  A  current  of  air  is  then  drawn  through,  ^^hich 
completes  the  precipitation.  The  precipitate,  which  by  this  means 
is  obtained  in  beautiful  copper-colored  flaky  crystals,  is  collected 
upon  a  previously  dried  and  weighed  filter,  washed  repeatedly  with 
boiling  water,  then  with  hot  dilute  hydrochloric  acid  and  finally, 
with  water.  Precipitate  and  filter  are  then  dried  at  llOji  C,  and 
lastly  weighed.  Deducting  the  weight  of  the  filter,  the  indigotine 
and  indirubine  contained  in  that  portion  of  the  liquid  treated  as 
described,  are  obtained,  and  by  a  simple  calculation  the  percentage 
contained  in  the  whole  sample  is  ascertained. 

The  advantages  of  this  process  are  found  in  the  fact,  that  the  in- 
soluble impurities  in  the  indigo  are  readily  deposited,  thereby  avoid- 
ing the  tedious  filtration  of  the  liquor,  and  that  the  indigotine  and 
indirubine  are  obtained  in  a  crystalline  precipitate  which  is  easily 
purified  by  washing. 

Schunk  has  stated  (Lit.  Phil.  Soc,  Man.  XIV.)  that  where  he 
employed  small  quantities  of  indigo,  as  compared  to  the  quantities  of 
alcohol,  caustic  soda  and  grape  sugar,  Fritsche's  process  occasionally 
yielded  him  very  incorrect  results,  the  indigotine  at  times  not  pre- 
cipitating at  all.  However  this  may  be,  the  results  which  I  have 
obtained  by  this  method  have  been  surprisingly  uniform.  Thus  a 
sample  of  artificial  indigotine,  prepared  from  propiolic  acid,  tested 
09.96^.;  two  analyses  of  pure  dry  indigotine  from  indigo  showed 
99.68^.  and  99.74Jg.;  three  estimates  of  a  high  type  Bengal  indigo 
gave  60.35<^.,  QO.lSfc,  and  60.72^. 

Few  analytical  methods  can  claim  greater  uniformity  than  this. 
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A  NEW  FORM  OF  DROPPING  FLASK. 

By  F.  V.  Pool. 

It  is  often  convenient  in  methods  of  titration  in  the  laboratory  to 
make  use  of  a  flask  or  bottle  from  which  the  standard  solution 
can  be  poured  or  dropped  and  the  amount  of  solution  which  has 
been  used,  determined  by  weighing  the  flask  or  bottle  of  liquid 
before  and  after  the  operation.  This  method  has  several  advan- 
tages over  the  ordinaiy  volumetric  one  in  which  a  burette  is  used,  the 
first  advantage  being  that  of  using  the  liquid  at  any  ordinary  tem- 
perature without  making  a  correction  for  the  difference  between 
that  temperature  and  the  one  at  which  the  liquid  was  standardized, 
provi<led,  of  course,  that  the  standardizing  was  made  with  the  flask 
and  not  with  a  burette. 

This  is  due  to  the  simple  fact  that  a  gramme  of  water  or  any 
other  liquid  weighs  the  same,  no  matter  whether  the  temperature 
be  15°  C.  or  20°  C,  and  if,  in  process  of  standardizing,  for  example, 
a  solution  of  AgNOj,  it  is  found  that  one  gramme  of  the  solution 
is  equivalent  to  one  milligramme  (.001  grm.)  of  CI,  we  may  use  the 
solution  (by  weight)  afterwards  at  the  same  temperature  or  any  other 
temperature  ordinarily  found  in  the  laboratory  without  making  any 
oorrection  for  the  same.  This  is  not  the  case  in  using  an  ordinary 
burette  nnd  readinc  off  the  vohune  taken,  for  here  we  must  make  use 
of  a  table  of  corrections  for  temperature,  which  would  give  us  for  a 
range  of  10°  C. — ^ay,  between  25°  C  and  15°  C,  a  difference  of  .2 
of  If'P  of  the  str<.*ngth.  That  is  to  say,  if  100  c.c.  of  the  said  so- 
lution are  equivalent  to  .100  grm.  of  CI,  at  25°  C.  the  same  volume 
of  the  liqnid  at  15°  C.  would  be  equivalent  to  .1002  CI.  Of  course 
this  applies  to  all  burettes  which  record  the  volume  of  liquid  taken. 

In  the  second  place  the  dropping  flask  has  an  advantage  over 
burettes  which  require  the  use  of  a  pinchcock  and  rubber  tube,  inas- 
much as  we  may  employ  in  the  flask  a  solution  such  as  perman- 
ganate of  potash  or  chromic  acid  which  would  act  injuriously  upon 
the  rubber  tube  and  become  itself  decomposed.  To  obviate  this 
d.fticulty  in  the  use  of  burettes,  recourse  is  had  to  glass  stop- 
cocks, which  are  expensive  and  not  always  perfect.  They  are  also 
liable  to  stick  very  tightly  if  allowed  to  remain  for  some  time  in 
contact  with  K  IIO  or  Na  HO  solution. 

The  Gay   Lussac  and  Bink  burettes  are  not  open  to  the  second 
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objection,  but  they  are  attended  with  a  difficulty  which  is  peculiarly 
their  own,  namely,  the  retention  of  a  drop  of  the  solution  at  the 
end  of  the  dropping  tube  by  capillary  attraction  and  the  preven- 
tion of  the  free  delivery  of  the  contents  of  the  burette. 

Analysts  have  overcome  this  difficulty  by  inserting  a  stopper, 
provided  with  a  glass  tube  and  rubber  mouth  tube,  into  the  top  of 
the  burette   and   expelling  the  refractory   drop  wiih   the  breath. 

Til  is  procedure  answers  very  well,  but  there  is 
a  somev/hat  neater  way  as  we  shall  see  further 
on.  The  dropping  flasks  in  use  at  the  present- 
day  are  few  in  kind  and  very  simple,  being- 
nothing  but  small  flasks  of  varying  capacity 
provided  with  a  top  or  side  tube  and  open  to 
the  objection  which  is  found  in  using  the  bu- 
rettes of  Gay  Lussac  and  Bink.  The  flask  here 
shown  is  an  improvement  upon  existing  forms, 
and  has  been  used  for  some  time  in  the  labor- 
atory and  with  a  great  deal  of  satisfaction. 
It  consists  of  a  light,  flat-bottomed  flask  of  a  size  determined  by 
the  capacity  of  the  balance  upon  which  it  is  to  be  weighed. 
From  one  side,  near  the  bottom,  a  narrow  tube  starts  and  reaches 
up  a  little  higher  than  the  body  of  the  flask,  being  then  turned 
out^'ard  like  the  side  tube  of  Gay  Lussac's  burette,  which  it 
resembles.  In  the  neck  of  the  flask  a  small  hole  is  blown  which, 
during  the  operation  of  dropping,  is  governed  by  the  thumb 
of  the  manipulator.  Into  the  neck  of  the  flask  .a  rubber  stop- 
per is  fitted  and  through  this  stopper  a  short  thistle-tube  is 
passed,  the  upper  p;irt  of  the  latter  being  covered  by  a  piece  of 
thin  sheet  rubbcM*,  securely  fastened  by  a  piece  of  thread.  The 
flask  being  filled  with  the  standard  solution  is  first  counterpoised 
on  the  balance.  It  is  then  grasped  around  the  neck,  the  thumb 
being  placed  very  near  the  small  hole  in  the  side  and  the  forefinger 
held  just  over  the  rubber  membrane  on  the  top. 

The  flask  is  then  tipped  so  as  to  deliver  the  solution  through  the 
side  tube,  the  rapidity  of  flow  being  governed  by  the  thumb, 
which  closes  the  small  hole  in  the  neck  at  will.  If  at  anv  time 
during  the  operation  a  drop  is  formed  at  the  end  of  the  tube,  it 
can  easily  be  forced  out  or  drawn  back  into  the  flask  by  the  control 
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of  the  thiimV*  and  forefinger.  By  this  means  any  amount  of  delivery 
may  be  obtained  from  part  of  a  drop  (by  touching  the  end  of  the 
tube  to  the  stirring  rod)  to  a  steady  stream. 

After  a  suificient  quantity  of  the  sohition  has  been  used,  it8 
weight  is  determined  by  r<^ placing  the  ilask  upon  the  balance  pan 
and  adding  weights  to  balance  the  counterpoise  in  the  other  pan. 
In  our  own  laboratory  we  use  for  this  purpose  a  balance  whose  ca- 
pacity is  500  grammes  in  each  pan,  and  a  counterpoise  consisting 
of  a  small  pasteboard  box  partly  filled  with  shot.  With  this  it  b 
the  work  of  only  a  few  seconds  to  counterbalance  the  fiask,  and 
after  the  titration  is  completed,  the  amount  of  solution  used  is 
quickly  ascertained  by  the  above  method  of  leaving  the  counter- 
poise as  it  was  and  adding  weights  to  the  pan  containing  the  flask. 
The  capacity  of  the  latter  is  about  250  c.c.  and  one  filling  suflices 
for  several  operations,  the  counterpoise  being  changed  each  time 
by  removing  some  of  the  shot. 

The  convenience  of  this  modified  volumetric  method  can  be  ap- 
preciated by  those  who  usually  have  a  number  of  determinations  of 
one  kind  to  make  in  a  day,  and  it  will  recommend  itself  to  all  on 
account  of  the  ease  of  manipulation,  accuracy,  and  slight  cost  of 
the  a}>paratus. 

The  adaptation  of  the  above  described  contrivance  to  a  Gay 
Lussac  burette,  is  obvious.  All  that  is  necessary  is  to  adrxpt  a  rub- 
ber stopper  and  thistle-tube  to  the  burette,  and  to  blow  or  drill  a 
small  hole  into  the  side  of  the  burette  about  an  inch  from  the  top. 

The  flasks  used  were  made  by  William  Baetz,  96  Fulton  Street, 
New  York. 


NOTE  ON  OIL  OF  MALT. 
By  Narcisse  Pigeon.     (Abstract.) 

Beer  is  properly  manufactured  from  malt  and  hops,  barley  being 
the  grain  usually  employed  in  making  malt.  None  of  the  substi- 
tutes for  barley  malt,  contain  the  characteristic  oil  of  malt  and 
lack  therefore  the  proper  taste  and  aroma.  Oil  of  malt  has  been 
found  by  the  author  in  the  radicles  or  rootlets  of  barley  malt, 
and  he  suggests  its  extraction  as  a  proper  substance  for  develop- 
ing the  tasie  which  is  lacking  in  beer  made  from  the  above- 
mentioned  substances. 
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ABSTRACTS. 


GENERAL  AND  INORGANIC  CHEMISTRY. 

On  Nitrification. — Part  III.    R.  Warbington. 

A  summary  of  results  obtained  at  Rothamstead  during  the  last 
few  years  in  continuance  of  previous  work.  Nitrification  is  produced 
by  an  organism  which  the  autlior  now  believes  to  be  a  bacterium. 
The  evidence  that  an  organism  is  the  agent  in  nitrification  is  now  so 
strong,  that  the  burden  of  proof  is  thrown  upon  those  who  deny 
the  statement.  The  process  may  be  started  at  will  in  any  suit- 
able solution  by  addition  of  a  nitrified  material,  while  such 
solutions,  unseeded,  remain  sterile  for  years.  Phosphoric  acid  is  es- 
sential to  the  continuance  of  the  process  as  it  is  to  the  existence  of 
life.  The  range  of  temperature  within  which  nitrification  is 
|>ossib]e,  is  the  same  as  that  which  limits  the  vitality  of  low  or- 
ganisms, and  the  process  requires  presence  of  the  plant  food  suited 
to  such  organism^*.  Antiseptics  are  fatal  to  nitrification  ;  a  tem- 
perature of  100"*  C.  is  also  fatal.  The  process  may  be  permanently 
arrested  in  sewages  by  boiling,  if  introduction  of  foreign  matter  be 
subsequently  prevented,  but  is  started  at  will,  after  boiling,  by  the 
introduction  of  a  nitrified  solution.  Finally,  the  theory  that  nitri- 
fication in  the  soil  is  due  to  condensation  of  gases  in  the  pores  of  a 
soil  by  which  an  exceptionally  active  oxidation  is  brought  about, 
is  overthrown  by  Schloesing's  experiments,*  which  show  that  such 
gases  occupy  normal  volumes. 

All  of  the  Rothamstead  experiments  of  this  series  were  made 
with  solutions.  Those  most  commonly  employed  contained  am- 
monium chloride,  HO  ;  sodium  potassiums  tartrate,  80  ;  potassium 
phosphate,  40  ;  and  magnesium  sulphate,  20  ;  the  numbers  repre- 
senting mgins.  per  litre.  Calcium  carbonate  or  gypsum,  or  in  some 
cases,  tricalcium  phosphate,  was  added.  Diluted  urine,  (4  c.c.  per 
litre)  was  also  used.  All  the  solutions  were  sterilized  by 
heating  to  near  100°  C.  for  0-8  hours,  and  then  seeded  with  natural 
soil  or  a  nitrified  solution. 

The  nitrifying  power  of  the  soil  at  different  depths  was  deter- 
mined by  taking  samples  of  earth,  with  proper  precautions,  from 
the  side  of  an  excavation  in  a  cultivated  field,  at  stated  depths  from 
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the  surface,  down  to  nine  feet.  The  organisms  in  qaestion  are 
shown  to  exist  mainly  within  nine  inches  of  the  surface  in  a  clay 
soil,  rarely  extending  below  18  inches,  and  never,  so  far  as  these 
experiments  sliow,  below  three  feet. 

All  nitrogenous  substances  which  yield  ammonia  by  the  action  of 
organisms  in  the  soil,  are  nitrifiable.  Nitrification  is  limited  by 
excessive  alkalinity  of  the  medium  as  has  been  shown  by  others. 
Under  given  conditions,  an  alkalinity  equal  to  160-200  mgraF*  of 
discdium  carbonate  per  litre  was  favorable  to  the  process,  while  320 
mgms.  or  more  proved  unfavorable.  Strong  urine  is,  therefore,  un- 
fit for  nitrification,  a  fact  which  has  an  important  bearing  upon  the 
use  of  liquid  manures.  Apart  from  alkalinity,  also,  concentration 
of  ammoniacal  solutions  has  an  influence  upoh  nitrification. 

The  rate  at  which  nitrification  proceeds  depends  also  upon  the 
vigor  of  the  organism,  which,  in  turn,  rests  upon  the 
conditions  of  nutrition,  access  of  oxygen,  etc.,  in  its  previous' 
development  and  in  its  ancestry.  Depth  of  solution,  connected  as 
it  is  with  access  of  oxygen,  has  an  important  influence  upon 
nitrification.  In  porous  soil  the  process  is  much  more  favored 
in  respect  to  oxygen  than  it  can  possibly  be  in  solutions.  Organic 
carbon  is  essential  only  as  it  is  required  for  the  nourishment  of 
the  organism,  and  excess  is  rather  prejudicial,  because  it  tends  to 
appropriate  a  part  of  the  necessary  oxygen.  Urine  contains 
sufticient  organic  carbon  for  its  own  nitrification.  Nitrification 
may  go  on  slowly  at  temperatures  as  low  as  3.2'  C. 

When  a  fresh  sample  of  nitrified  soil  is  added  to  a  nitrifying 
solution,  the  first  effect  is  a  reduction  of  nitrates,  already  present, 
to  ammonia.  This  reduction  runs  its  course  more  quickly  than 
the  subsequent  nitrification;  it  is  accompanied  by  turbidity  of  the 
solution,  and  has  been  shown  by  Deherain  and  Maquenne  to  be 
caused  by  bacteria. 

As  to  the  theory  of  oxidation  of  ammonia  to  nitric*  acid  in  the 
human  body,  the  author  has  made  direct  experiments,  in  which  the 
absolute  quantity  of  nitric  nitrogen  eliminated  in  equal  times  was 
determined,  while  stated  quantities  of  ammonia  salts  were  taken 
into  the  system.  The  results  lend  no  su{)port  to  a  belief  in  such 
oxidation  of  ammonia.  A.  A.  B. 
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Oil  Germination  in  a  Soil  Rich  in  Organic  Matters,  but 
Free  from  Xicrobes.    E.  Duclaux. 

The  destruction  of  the  organic  matter  of  soils  by  microbes,  and 
the  production  on  such  soils  of  new  vegetation  are  phenomena 
wliich  always  occur  together.  Hence  the  inquiry  whether  plants 
can  develop  in  the  absence  of  microscopical  organisms.  In  other 
words,  could  the  plant,  without  such  organisms,  utilize  the  organic 
matters  left  in  the  soil  by  preceding  plants  ?  This  problem  depends 
on  this  other  problem.  If  a  seed  is  sown  in  a  soil  ricli  in  organic 
matter,  but  free  from  microbes,  can  it  utilize  manure  placed  in  this 
soil  ? 

Among  substances  which  can  be  offered  to  a  seed  as  manure,  the 
author  has  chosen  milk,  which  contains  a  carbohydrate,  milk  sugar^ 
and  a  nitrogenous  substance,  caseine.  The  author  has  previously 
shown  that  milk  is  only  assimilated  by  animals  after  treatment  by 
two  ferments — rennet  and  casease. 

The  author  operated  on  two  seeds,  peas  an«l  beans.  These  were 
freed  from  microscopical  organisms  and  planted  in  a  sterilized  soil 
moistened  with  sterilized  milk. 

At  the  end  of  two  months,  tlie  milk  remains  unchanged — it  has 
not  been  coagulated  and  its  caseine  can  be  precipitated  by  acids. 

With  sohitions  of  rock  candy  and  with  starch  paste,  analogous 
results  have  been  obtained.  Th'^  plants  produced  from  seeds  in 
such  conditions  are  exactly  as  if  grown  in  ]Mire  distilled  water. 
The  weight  of  each  ])lant  is  less  than  that  of  the  seed  from  which 
it  grew. 

In  presenting  the  above  paper,  M.  Pasteur  made  the  following 
remarks  : 

"  Often  in  our  laboratory  convers  itions,  I  have  called  the  atten- 
tion of  young  scientists  to  the  interesting  results  which  would  be 
obtained  by  feeding  a  young  animal,  from  its  birth,  with  substances 
pure  from  microscopical  organisms.  If  I  undertook  this  study  it 
would  be  with  the  expsctation  that  life,  under  such  conditions, 
would  not  be  possible.  If  such  experiments  were  undertaken  it 
would  be  well  to  try  the  influence  on  digestion  of  the  addition  of 
any  particular  microbe  or  of  an  association  of  known  microbes  of 
various  kinds.  Hen's  eggs  would  afford  a  very  convenient  agent 
for  such  experiments.      The  egg  should  be  deprived  of  all  living 
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dust,  at  the  moment  when  the  chick  is  to  appear.  This  should  be 
placed  in  a  space  free  from  germs.  The  air  HhouM  be  renewed  in 
this  space,  but  all  the  air  introduced  should  be  freed  from  germs. 
AM  the  food  introduced  should  als*)  be  freed  from  germs  (water, 
milk,  seed.)  The  result  of  this  exp3rLment  may  either  confirm 
ray  preconceived  ideas,  or  it  may  show  that  life  is  not  prevented, 
or  that  it  takes  place  even  m  )re  actively  than  usual.  At  any  rate, 
the  result  obt'iined  would  be  interesting."  ((7owjt>^c«  Rend,  10!l,  6*6*.) 

P.C. 

All  Explanation  of  Gladstone  and  Tribe's  '^2-3  Law  in 
<'heniical  Dynamics."    J.  W.  Langley. 

"In  a  paper  by  Gladstone  and  Tribe  on  "A  Law  in  Chemical 
Dynamics"  (Jour.  Chem,  Soc.  J87Iyp.  1123),  it  is  stated  that,  if 
a  plate  of  metal  be  suspended  in  a  solution  of  a  salt  of  another 
metal  which  it  precipitates,  the  percentage  of  salt  in  solution  will 
be  to  the  rate  of  chemical  action  as  the  powers  of  2  to  the  corre- 
sponding powers  of  3.  This  is  the  "2-3  law  "  referred  to,  and  it 
ban  been  found  to  hold  good  for  solutions  of  3  per  cent,  or  less. 
No  explanation  of  it  has  been  given,  and  the  author  of  the  present 
paper  has  sought  to  distinguish  between  the  chemical  and  physical 
elements  of  the  problem,  and  to  define  the  value  of  each.  To  test 
the  influence  of  the  products  of  chemical  action  upon  the  rate  and 
continuance  of  that  action  the  suspended  plate  (of  copper,  in  a  solu- 
tion of  silver  nitrate)  was  slightly  curved  and  made  to  revolve  in 
the  solution  so  as  to  present  fresh  portions  continually  to  the  action 
of  the  plate  and  thus  to  give  the  effect  of  more  rapid  removal  of 
the  solution  of  copper  than  was  effected  by  gravitation  in  the  case 
of  the  stationary  plate.  The  experiment  was  varied  also  by  the 
use  of  a  revolving  brush  which  swept  one  surface  of  the  stationary 
plate  (the  other  surface  being  varnished)  at  a  uniform  speed,  and  by 
revolving  the  precipitating  vessel  itself  in  a  vertical  plane  at  such  a 
rate  that  the  tendency  to  remove  the  products  of  chemical  action  from 
the  plate  was  liO  times  that  of  gravity.  The  results  show  that  the  rate 
of  action  is  dependent  both  upon  the  strength  of  the  salt  solution 
and  upon  the  rate  at  which  the  products  of  chemical  action  are  re- 
moved from  the  surface  of  the  j)late.  As  the  stronger  solution 
produces    more  rapid  action  it  yields  also  a  denser   product,  which 
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falls  away  more  rapidly,  and,  for  given  conditions,  within  the  limits 
of  the  original  experiment,  the  law  can  he  shown  to  be  a  necessary 
resnlt.  That  this  is  true  only  for  conditions  in  which  gravity  effects 
the  removal  of  the  products  of  chemical  action  from  the  plate,  is 
demonstrated  by  the  departure  from  the  law  in  the  case  of  the  cen- 
trifugal experiment.  The  whole  question  is  one  relating  to  the 
influence  of  mass  upon  chemical  action.  The  author  concludes 
that  the  true  law  of  chemical  action  in  such  cases  as  this  '^  should 
be  that  the  tira3  during  which  one  atom  replaces  another  is  con- 
stant and  that  the  total  chemical  action  varies  dii-ectly  as  the  mass 
of  tl»e  reacting  body  in  solution. — (Jour,  Chem.  Soc.y  265,  OSS), 

A.  A.  B. 

Thfi  Us^  of  Boiliug  Oxygen  as  a  Means  of  Cooling,  and 
the  Solidification  of  Nitrogen.    S.  V.  Wroblewbki. 

Oxygen  does  not  solidify  when  brought  to  boiling  by  sudden 
release  from  pressure.  It  leaves,  however,  a  crystalline  precipitate 
upon  the  bottom  of  the  containing  vessel  or  any  object  plunged  in 
it.  Further  resi^arch  is  needed  to  decide  whether  these  are  oxygen 
crystals  or  the  impurities  in  the  gas.  This  deposition  of  crystals 
interferes  somewhat  with  its  use  for  cooling.  A  second  obstacle  is 
the  necessity  for  using  very  strong,  closed  vessels.  Only  the 
moment  of  violent  boiling  when  the  pressure  is  removed  can  be 
utilized.  This  is  of  very  short  duration  and  presents  another  ob- 
stacle. The  temperature  of  boiling  oxygen,  measured  by  a  thermo- 
electric method,  was  186°  C.  As  yet  nitrogen  only  has  been  cooled  \ 
in  this  way  successfully.  It  solidifies  and  falls  in  flakes  which  con 
slst  of  ciystals  of  notable  size.     (Jour,  f,  prakt,  Chem,^  29,  95.) 

F.  P.  V. 

Solubility  of  Solid  Bodies  in  Water  at  Different  Tem- 
peratures.   J.  L.  Andkeas. 

The  solubilities  of  some  of  the  commoner  solids,  determined  by 
distinguished  experimenters,  show  decided  differences.  The  author 
points  out  certain  courses  of  error,  as  proper  shaking,  regulation  of 
temperature,  inaccurate  thermometers,  and  purity  of  solid.  In  a 
scries  of  experiments  he  seeks  to  avoid  these  errors,  determining 
the  solubility  of  sodium  chloride,  potassium  sulphate  and  potassium 
nitrate.     (Jour.  f.  prakt.  Chem.,  29^  4o(i)  F.  P.  V. 
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Modifications  of  Sodium  Sulphate.    S.  U.  Pickering. 

From  the  discrepancies  in  existing  data  relating  to  the  heat  of 
solution  of  raetalUc  sulphates,  tiie  author  was  led  to  suspect  the 
existence  of  modications  of  the  same  sulphate,  and  the  present 
paper  is  an  attempt  to  show  that  anhydrous  sodium  sulphate  exists 
in  at  least  two  different  conditions.  The  molecular  heat  of  solution 
for  samples  prepared  by  drying  the  effloresced,  crystalline  salt  at 
different  temperatures  is  approximately  constant  for  samples  dried 
at  or  below  160°  C;  dried  between  160"  and  200°  C.  the  salt  shows 
a  remarkable  rise  in  heat  of  solution,  reaching,  however,  at  tem- 
peratures somewhat  above  200°,  a  value  which  is  constant'up  to  the 
fusing  point.  The  discrepancies  in  the  results  of  Berthelot  and 
Thomsen  may  liave  resulted  from  the  use  of  mixtures  containing 
different  proportions  of  the  two  modifications.  The  heat  of  solution 
of  the  fused  salt  presents  anomalies  which  require  further  investi- 
gation.    {J.  Ch.  Socy  265,  680.)  A.  A.  B. 

The  Origin  of  Calcium  Thiosiilphate.    E.  Divurs. 

The  action  of  the  atmosphere  upon  calcium  poly  sulphides  (de- 
composition of  soda  waste)  involves  no  direct  oxidation  of  sulphur, 
but  a  splitting  up  of  these  compounds  by  hydrolysis  into  sulphur, 
HgS  and  lime.  HgS  is  then  oxi«lized  only  in  respect  to  its  hydro- 
gen, the  free  sulphur  reacting  upon  calcium  hydrate  to  produce 
calcium  thiosulphate  and  hydrosulphide. 

3  CaHg02  +  12S=CaS.03-f  2CaS5HOII. 

By  dissecting  this  reaction,  however,  it  may  be  shown  to  involve 
a  preliminary  reaction  in  which  SOg  is  set  free.  The  union  of  cal- 
cium sulphite  and  S  to  produce  thiosulphate  is  a  well  known  reac- 
tion and  as  the  (me  other  method  of  obtaining  thiosulphate  (the  ac- 
tion of  SOg  on  a  hydrosulphide)  involves  a  similar  reaction,  the 
author  concludes  that  the  origin  of  the  thiosulphate  in  all  cases  rests 
upon  one  common  reaction,  viz.:  the  nnioti  of  sulphur  with  calcium 
svlphite.     {J.  (-h,  ISoc,  2G5,  6'.%'.)  A.  A.  B. 
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OEaAmC  CHEMISTRY. 


On  Uric  Acid.    E.  Fisher. 

■ 

Uric  acid  methyl-ether  on  being  treated  with  phosphoric  chloride 
loses  two  atoms  of  hydrogen  and  two  of  oxygen  which  are  replaced 
by  two  CI  atoms,  thus  : 

CH3  —  CjNJIsOj  4-  2PCI5  =  2HCI+2POCI3  +  CH3  —  CgN^ 
HO  CI3. 

In  this  chloride  one  hydrogen  atom  may  be  replaced  by  CH, 
and  moreover,  the  two  chloride  atoms  by  H,  etc.  By  prolonged 
treatment  with  P  Clg,  the  compound  CII3 — CgN^lIO  Clg,  loses 
H  and  O  again,  and  is  converted  into  the  tri-chloride  CH3 — C^N^ 
01 3.  In  this,  as  in  the  previous  compound,  the  01  atoms  may  be 
replaced  by  various  radicals. 

The  author  regards  these  compounds  as  derivatives  of  the  hither- 
to imknown  liydrogen  compound  OII3 — OgN^Hj,  which  he  calls 
methyl  purine.  Among  the  compounds  enumerated  are  the  fol- 
lowing :  Dichloroxymethylpurine,  trichlormethyl  purine,  oxy- 
methyl  purine,  dichloroxydimethylpurine,  oxydimethy  I  purine, 
ethoxychloroxydimethylpurine,  dioxydimethylpurine,  diethoxydi- 
methylpurine,  trioxydimethylpurine.  {Ber,  d.  chem.  Gesett,  328, 
mjf.)  J.  H.  S.,  Jr. 

On  the  Presence  of  an  iHoeyanide  (Carbylamine)  in  the 
Lighter  Portions  of  Coniniercial  Benzol.    E.  Noeltini^. 

These  light  distillates,  known  techincally  as  "heads," have  been 
shown  by  different  investigators  to  contain  carbon  disulphide, 
crotonylene,  amylene,  hexylene,  ethylic  alcohol  and  acetonitrile  or 
methyl  cyanide,  in  addition  to  more  or  less  benzol.  The  author 
has  U(»ticed  the  odor  of  an  isocyanide  in  this  product  and  finds  on 
examination  that  this  odor  disappears  on  treatment  witli  HCl,  giv- 
ing place  to  the  odor  of  CSg,  while  the  liquid,  after  this  treatment, 
is  found  to  contain  ammonium  chloride  and  a  small  quanity  of 
a  hydrochloride  of  primary  amino.  The  proportion  of  isonitiile  is 
evidently  very  small  but  the  odor  of  these  bodies  is  strong  and 
characteristic,  and  their  poisonous  properties  very  marked.  The 
low  boiling  points  of   the  "heads"  excludes  all  of  these  bodies 
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except   methyl-   and  ethylisocyanide,  which    boil   respectively  at 
59.6°  and  78.1°  C. 

The  application  of  this  product  ("  heads  ")  is  very  limited.  It 
has  been  used  to  dissolve  caoutchouc,  for  which  purpose,  how- 
ever, the  naphthas  of  120°-150°  C.  are  preferred.  In  a  note,  M. 
Werner  describes  a  fatal  case  oT  poisoning  of  a  workman  who  in- 
haled the  vapors  of  this  same  benzine,  and  experiments,  made 
jointly  with  the  author,  upon  animals,  pointed  to  the  isocyanides 
above  mentioned  as  the  cause  of  death.  {£uL  Sof.  Ind.  Mtdhovse, 
Oct.  18SJ,,)  A.  A.  B. 

Occurrence  of  Citric  Acid  in  Seeds  of  Leguminous 
Plants.    H.  RiTTHAusEx. 

The  existence  of  citric  acid,  together  with  malic  and  oxalic  acids, 
in  the  seed  of  the  yellow  Lupine  (Lup.  luteua)  has  already  been, 
shown.  The  author  finds  it  also  in  the  seed  of  Vtcia  aativa  (vetch), 
V.faba  (hog's  bean),  various  varieties  of  peas,  and  in  the  white 
garden  bean  {PhaseoUia).  The  powdered  seeds  are  digested  with 
water  acidified  with  hydrochloric  acid,  the  solution  filtered,  neu- 
tralized with  an  alkaline  hydrate,  and  precipitat^^d  with  lead  acetate. 
This  is  suspended  in  water,  treated  with  sulphuretted  hydrogen, 
and  the  citric  acid  gotten  in  the  usual  way  from  the  acid  liquid. 
The  white  bean  contains  very  iittle  citric  acid  and  peas  contain  less 
than  the  other  legumes  mentioned.  {Jour,  f.  prakt,  Ch-eni.^  29, 
357:)  F.  P.  V. 

Melitose  in  Cotton-Seed.    H.  Ritihausen. 

The  cotton-si'cd  cake  is  treated  with  80  per  cent,  alcohol  (60-70" 
C),  the  excess  of  alcohol  distilled  off,  the  residue  freed  from  fat 
by  means  of  ether,  the  remaining  coloring  matter  precipitated  with 
basic  lead  acetate  and  ammonia,  and  the  excess  of  lead  removed  by 
sulphuretted  hydrogen.  Needle-like  crystals  of  melitose  are  de- 
posited on  evaporating  the  solution,  and  these  may  be  washed  and 
recrystallized.  The  crystals,  which  form  about  three  per  cent,  of 
the  crude  material,  seem,  on  examination,  to  possess  all  of  the 
properties  of  melitose.     {Jovr.  f.  prakt  Chem.^'i^^  S5L) 

F.  P.  V. 
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On  Paraiiitroheiizoylacetie  Acid.    \V.  H.  Pekkin,  Jr.,  and 

GusTAV  Bellenot. 

It  has  recently  been  shown  byBaeyer  that  phenylpropiolic  acid 
ether,  when  treated  with  HgSO^,  takes  up  the  elements  of  water 
and  is  converted  into  benzoylaeetic  acid  ether.  The  authors  thought 
it  of  interest  to  see  whether,  under  the  same  conditions,  paranitro- 
phenylpropiolic  acid  ether,  would  be  converted  into  paranitro- 
benzoylacetic  acid  ether.  This  was  found  to  be  the  case.  After 
some  experimenting  they  obtained  a  compound  which  analysis 
showed  to  bo  paranitrobenzoylacetic  acid,  formed  according  to  the 
reaction  : 

C,H^  (NOg)  — C=C— COOCjHs  -{-2U^O=C^U^  (SO^)  CO— 
CHjj— COOH-hCgHjOH. 

The  ether  was  obtained  from  the  above,  by  dissolving  the  free 
acid  in  absolute  alcohol,  and  saturating  with  HCl.  The  tempera- 
ture during  this  treatment  should  not  exceed  10"  C.  (£er,  d,  chem. 
GeseU,  326,  ISS4.)  J.  H.  S.,  Jr. 

On  the  Action   of  Aldehydes    and  Ammonia  on  Benzil. 

(Continued.)     F.  R.  Japp  and  S.  C.  Hooker. 

The  reaction  between  salicylaldehyde  or  furfuraidchydc  and 
benzil  in  presence  of  ammonia,  differ  from  reactions  of  this  class 
previously  studied  by  the  authors.  The  two  carbon  atoms  of  the 
dicarbonyl  group  instead  of  becoming  doubly  linked,  separate  in 
such  a  way  that  the  diketone  is  broken  into  halves,  which  become 
two  substituted  acid  radicals  in  the  new  compound.  At  the  same 
time  the  two  aldehyde  residues  become  linked  by  means  of  the 
carbon  atoms  of  the  CHO  groups.  The  salicylaldehyde  com- 
pound has  been  especially  examined.  When  equal  weights  of 
salicylaldehyde  and  benzil  are  dissolved  with  aid  of  heat  and  the 
solution  saturated  with  gaseous  ammonia,  a  lemon-yellow,  crystal- 
line compound  is  separated,  which  has  the  composition  CggH  g^ 
NjO^,  an<l  treatment  of  this  with  dilute  IICl  in  sealed  tubes  at  210°  C. 
yields  a  new  base,  dihydroxystilbenediaraine.  The  original  com- 
pound is  dibenzoyldi hydroxy stilbenediamine,  a  substitution  product 
of  this  base,  and  was  subsequently  obtained  by  synthesis. 
(J.  Ch.  Soc,  205,  07 J.)  .     A.  A.  B. 
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On  the  Introduction  of  the  Azo-Group,  in  the  80-called 
Aromatic  Para-compouiids.    P.  Gbiess. 

(Ber.  d.  chem.  GeaeU,  338,  188i.)    3.  H.  S.,  Jr. 

On  the  Existence   of  the   Trimethylen  Ring.    W.  H. 
Perkin,  Jr. 

{Ber.  il  chem.  GeaeU,  323, 1884.)     J.  H.  S.,  Jr. 

On  a  new  Synthesis  of  Anthrachinone.    By  W.  Panato- 

VITS. 

Anthrachinone  is  obtained  by  the  dry  distillation  of  calcium 
phthalate.— (jB^.  d.  chem.  GeselL,  312^  1884.)  J.  H.  S.,  jr. 


ANALYTICAL  CHEMISTRY. 


I 

KoCroO,. 


On  the  Separation  of  I  and  (-I  in  the  Dry    Way.     J 

Keutwig. 

On  heating  a  dry  mixture  of  KI  and  potassium  bichromate 
(in  excess),  the  I  is  completely  expelled,  and  chromic  oxide, 
potassium  monochromate  and  bicliromate  remain  behind,  viz.: 
eKI+SKjCrgO^—el+CrgOs  +  SKgCrO^. 

For  the  analysis,  the  KI  is  weighed  out  in  a  porcelain  crucible. 
Six  times  as  much  KgCrgO,  is  added,  well  m^xed,  with  the  KI, 
and  the  crucible  again  weiglied.  The  crucible  is  then  slightly 
heated  until  fumes  of  iodine  cease  to  escape.  This  takes  about  30 
minutes.  The  crucible  is  weighed  again,  and  the  amount  of  iodine 
present  calculated  from  the  difference.  The  I  may  also  be  esti- 
mated from  the  amount  of  CroOj  formed,  as  follows  :  The  melted 
mass  is  treated  with  w^ater  in  a  beaker,  and  heated  for  a  short 
time  on  the  water-bath.  KgCrO^  and  Kg  Org  O,  are  quickly 
dw8«»lved,  and  Crg  O3,  which  remains,  is  collected  on  a  filter, 
washed  and  weighed.     XaCl,  on  the  contrary,  is  not  attacked  by 


It  is  therefore  possible  to  separate  a  mixture  of  KI  and 
NaCl,  by  heating  them  in  a  porcelain  crucible  with  KgCrgO,. 
The  I  is  estimated  as  above,  and  CI  by  acidifying  the  filtrate  from 
the  Ci-gOg  with  IINO3,  and  precipitating  with  AgNOg.  (Ber.  d. 
chem.  Gesci/,  341,  I884.)  .  J.  II.  S.,  Jr. 
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Fractional  Distillation  in-  a  Cnrrent  of  Steam  as  a 
New  Means  of  Inyestigating  Naphtha.  {Preliminary  notice.) 
Rasinski. 

Steam  is  conducted  from  a  boiler  to  the  bottom  of  the  distilling 
flask  (not  otherwise  heated).  The  mixture  of  steam  and  hydro- 
carbon vapor  is  dephlegmated  by  cooling  in  tubes  and  by  washing 
in  Mendeljeff's  dephlegmators  (from  one  to  three  in  number). 
These  latter  are  not  heated.  The  mixed  vapors  coming  from  the 
last  dephlegmator  are  collected,  after  condensation,  in  quantities  of 
65-70  c.  c,  and  for  each  such  fraction  the  specific  gravity  and  the 
ratio  of  water  to  oil  (by  volume  or  weight)  determined.  The  num- 
bers thus  found  serve  as  co-ordinates  for  the  curves  representing 
the  results  of  each  distillation.  The  fractioning  depends  upon  the 
peculiarity  of  these  hydro-carbons  that,  when  thus  distille4l,  the 
ratio  between  the  quantity  of  oil  and  of  water  used  In  distilling 
varies  with  the  specific  gravity  of  the  oil.  Fractions  with  increas- 
ing specific  gravities  may  thus  be  secured  without  risk  of  decom- 
position.    {Jour.  f.  prakt.  C/ictn.,  29j  4^.)  F.  P. 'V. 

Determination  of  Morpliine  in  Opium.    V.  Pkrger. 

On  comparing  the  methoils  of  E.  Merk,  Hager-Godeffroy,  the 
Phftrma^-opcett  AuHfriara^  od.  VI.,  and  the  one  proposed  by  him- 
self, the  author  finds  most  surprising  differences  in  results  obtained. 
The  author's  methcxl  is  as  follows  :  The  opium  is  heated  with  barium 
hydrate  and  water,  filtered,  and  washed  w^ith  hot  water.  The 
filtrate,  containing  all  morphine,  is  saturated  with  carbon  dioxide 
and  the  whole  rapidly  evaporated  to  dryness  on  a  water-bath.  The 
dried  mass  is  extracted  with  absolute  alcohol  and  the  alcoholic 
filtrate  freed  from  alcohol  bv  distillation.  The  residue  is  allowed 
to  stnnd  some  time  with  ammonia  water,  brought  upon  a  filter, 
wash<Ml  with  water  containing  ammonia,  then  with  chloroform,  then 
drie<l  and  weighed.  This  crude  morphine  may  be  purified  by  dis- 
solving in  acetic  acid,  ad<ling  a  few  dr()))s  of  potassium  ferro- 
cyanide,  filtering,  neutralizing  the  filtrate  with  ammonia  and 
allowing  the  morphine  to  crystallize  out,  collecting  the  crystals 
upon  a  filler,  drying  and  weighing.  [Jour,  f.  prakf,  (-hem.^  !2t>, 
Ul.)  "  F.  W  V. 
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Abstract  of  American  Patents  Relating  to  Chemistry. 

{From  the  Official  OazetU  of  the  U.  S.  Patent  Office.) 


January  6th,  1885. 

310,1^4. — Furnace  for  tbe  manufacture  of  iron  direct  from  the  ore. — 
C.  Adams. 

310,1H7. — Apparatus  for  refluing  r^ulphur. — F.  Dickert. 

310,192.— Fibrous  pulp  roofing  pile. — J.  F.  Edson. 

The  fibrous  pulp  is  pressed  in  moulds  and  dried,  after  wliich  it  is  impregnated 
witb  a  waterproof  solution,  and  coated  with  a  fireproof  enamel. 

810,205.— Fabric  for  covering  heated  surfaces.  ~H.  W.  Johns. 

('onsists  of  ropes  or  rolls  of  fibrous  materials,  woven  with  sheets  of  paper, 
sheathing.  &c. 

8 1 0,2  To,— Colored  waterproof  fabric. — T.  Hawley. 

810,802. — Process  for  the  separation  of  metals. — B.  Moebius. 

This  is  a  process  for  refining  silver  by  electrolysis.  The  alloy  as  an  anode 
is  subjected  to  an  electric  current  in  a  solution  of  nitrate  of  silver,  nitrate  of 
copper,  and  nitric  acid. 

810,834. — Asbestos  paper.— S.Tingley. 

A  sheet  of  asbestos  paper  is  covered  on  one  or  both  sides  with  thin  paper, 
coated  with  a  salt,  which  will  form  a  glaze  when  heated  to  high  temperatures. 

810,339. — Method  of  manufacturing  hydraulic  grape  sugar. — L.  Virneisel. 

Consists  in  forming  a  magma  of  crystals  of  grape  sugar  hydrate  from  starch 
glucose,  mixing  the  magma  with  a  thin  solution  of  grape  sugar  and  draining. 

810,87ft.— Apparatus  for  the  m  mufacture  of  prussiatc  of  potash. — E.  R. 
Carhuff. 

Not  intelligible  without  illustration. 

810,408. — Evaporating  pan  and  furnace. — C.  W.  Frick. 

AdaptL>d  for  cooking  two  lots  of  juice  at  one  time.  Kot  intelligible  without 
illustration. 

810,404. — Fire  extinguishing  compound.— F.  Frohlich. 

Consists  of  an  alkaline  silicate,  alum,  common  salt,  and  phosphate  of 
ammonia. 

810,410. — Incaustation  preventive. — II.  Gyrard. 

Malt  sprouts  arc  distilled  and  the  resulting  li(iuor  is  added  to  the  water  in 
the  boiler. 

810,448. — Pn)ce.ss  of  and  apparatus  for  baryta  or  strontia  treatment  of  sac" 
charine  liquors,  and  production  and  recovery  of  these  reagents. — II.  Leplay. 

810,454. — Metallurgical  furnace. — W.  McKenna. 

This  furnace  is  adapted  for  burning  gas. 

810,401. — Non-conductirg  composition  for  refrigerators.— J.  M.  Ordway* 

Consists  of  a  non-conducting  coating  of  granulated  cork,  bark,  or  pith,  ag' 
glommerated  with  water  glass,  in  combination  with  a  lining-  of  fossil  meal  or 
magnesia. 
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810,480. — Producing  gelatinous  and  printing  plates. — W.  Woodbury. 

Consists  in  producing  a  photographic  design  in  gelatine  plates,  then  drying 
and  mounting  them  on  solid  backs,  and  coating  the  surface  with  tin  foil.  By 
subjecting  ttiis  to  pressure  a  metallic  printing  surface  is  obtained,  which  may 
be  electroplated. 

810, 4S 7. — Apparatus  for  the  manufacture  of  gas.— A.  L.  Allen. 

A  current  of  steam  or  super-heated  steam  is  passed  continuously  through  a 
mass  of  highly  heated  carbon  of  gradually  increasing  temperature,  and  finally 
through  one  or  more  independent  masses  of  incandescent  carbon  of  equal  tem- 
perature with  the  final  temperature  of  the  decomposing  retort. 

810,407.— Process  of  and  apparatus  for  the  fractional  distillation  of  petro- 
leum.— R.  Dean. 

Not  intelligible  without  drawing. 

810,500. — Process  of  constructing  lead  vessels. — U.  Egells. 

The  body  of  the  vessel  is  constructed  of  one  of  the  harder  alloys  of  lead — 
such  as  type  metal  —and  lead  is  directly  fused  upon  the  surfaces  to  be  exposed 
to  corrosive  action. 

810,533.— Apparatus  for  the  electrolytical  separation  and  deposision  of 
metals. — B.  Moebius. 

810,544. — Apparatus  for  manufacturing  flexible  roofing  material. 

January  13th,  1885.  • 

810,550.— Lime  paint.— W.  J.  Adams  and  W.  R.  Polk. 

A  lime  paint  consisting  of  lime,  salt,  alum,  syrup,  and  a  gluey  substance. 

310,500.— PrepAration  of  a  fluid  for  making  water  repellent  fabrics. — A.  B. 
Conger. 

Caoutchouc  or  other  elastic  gum  is  treated  witli  gas  of  nitric  or  muriatic 
acid,  and  dissolved  with  paraffin  or  wax  in  naphtha  or  other  mineral  oil. 

810,594. — Process  of  manufacturing  asphaltic  powder  suitable  for  paving. 
— U.  Kettmann. 

Asphaltic  concretes  are  made  by  mixing  asphalum  or  bitumen,  with  pulver- 
ized material,  while  the  latter  are  suspended  in  water. 

310,004.— Manufacture  of  isatins  and  .substituted  isatins. — P.  J.  Meyer. 

The  isatins  and  substituted  isatins  are  obtained  from  dihalogenized  acetic 
acids,  their  salts,  amides,  ethers,  and  aldehydes  or  from  amines,  by  directly 
fusing  or  boiling  their  solutions,  and  treating  the  product  with  a  strong  acid. 

810,010.— Ore  furnace.- E.  P.  Russell. 

810,025.— Composition  for  granite  or  gravel  roofing. — F.  Vaughan. 

A  mixture  of  linseed  oil,  resin,  pitch,  beeswax,  and  carbolic  acid. 

810,744.— Gas  retort. —A.  C.  Swain. 

Not  intelligible  without  drawing. 

810,753. — Treatment  of  yucca  or  *'  sotal "  fibre  for  the  production  of  paper 
pulp  or  stock  and  obtaining  by  products  therefrom. — G.  B.  Walker. 

The  fibre  is  steeped  in  acid  sulphite  liquors,  then  digested  in  borax  liquor 
and  sulphurous  acid,  and  finally  washed  in  a  weak  soda  solution. 
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810, 769.- Limekiln.— A.  B.  Weeks. 
810,804.— Glass  furnace— J.  V.  Ebel. 

January  20th,  1885. 

810,887.— Fire-Extinguishing  Compound. —J.  M.  Giblin. 

A  vessel  t)f  glass,  or  analogous  frangible  material,  containing  liquefied  sul- 
phurous oxide. 

810,888.— Fire-Extinguisher. —J.  M.  Giblin. 

810.889. —Fire-Extinguishing  Compound —J.  M.  Giblin. 

Consists  of  a  solution  of  sulphurous  oxide,  in  an  alkaline  liquid. 

810,809. — Plastic  compound  suitable  for  molding  into  various  useful  ar- 
tides. — M.  Mackay. 

Consists  of  lac,  gum  sandarac,  rosin,  Ivor}',  black,  and  asbestos. 

810,901. — Process  of  making  ferronickel  and  ferrocobalt. — H.  Mar- 
beau. 

Mats  or  pigs  of  these  metals  are  fused  with  potassium  ferrocyanide  or 
cyanide  and  one  of  the  oxides  of  manganese,  and  at  the  moment  of  casting  a 
small  quantity  of  aluminium  is  added. 

810,9t!5.— Thermometer.— H.  Weinhagen. 

A  dark,  light-absorbing  shield  is  placed  behind  the  mercury  column. 

810.957. — Manufacture  of  compounds  to  be  used  for  insulating.— A.  Muir- 
head. 

Consists  of  a  mixture  of  purified  paraflin  wax  or  other  hydrocarbons  and 
gutta  percha. 

310,9<>3— Spirit  Condenser.  ~F.  Sonicr. 

Not  intelligible  without  ihc  drawings. 

811,018. — Ice  machine. — J.  C.  Kitton. 

811,02S. — Refrigerating  machine. — A.  Osenbrueck. 

811,058. — Ore  roasting  furnace. — J.  F.  Carter. 

811,062.— Kefrigerating  apparatus.— N.  W.  Condit,  Jr.,  and  T.  Kose. 

811,118. — Manufacture  of  amber  varnish. — J.  W.  Goussen. 

The  amber  is  Ignited  upon  a  wire  cloth,  and  allowed  to  drip  through  the 
cloth,  after  which  it  is  boiled  with  the  oil,  and  finished  in  the  usual  manner. 

811,124.-  -Process  and  apparatus  for  making  gas.— J.  Hanlon. 

812,125. — Process  and  apparatus  for  making  «ras.  — ,T.  Hanlon. 

lUuminatinir  gas  is  made  by  continuously  healing  the  generating  retorts  by 
the  combustion  of  gaseous  products  from  a  producer,  and  such  products,  after 
partial  combustion,  are  used  for  alternately  heating  internally  two  fixing- 
chambers.  Gas  is  generated  (continuously  in  the  retorts,  by  passing  super- 
heated steam  down  through  a  body  of  charcoal,  where  it  is  decomposed,  pass- 
ing the  resulting  gas  up  through  the  vaporizing  chamber,  into  which  oil  is  ad- 
mitted, and  then  pa.ssiug  the  mixed  gas  and  oil  vapor  through  one  of  the 
heated  fixing  chambers,  where  they  are  converted  into  a  fixed  gas.  One  of 
the  fixing  chambers  is  being  heated  up  while  the  other  is  used  for  fixing  gas. 
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811,185.— Recovering  rubber  from  rubber  waste.— C.  I,  McDermoU. 

The  fibre  is  removed  from  fibrous  rubber  waste  or  scrap,  by  trcaling  wiih 
dilute  nciil,  or  acid  containing  materifile  for  generating  nascent  chiorinc. 
311.150.— Manufacturo  of  artificial  stone  C0mposllion3.—C.  I.  Walker, 
Lime  and  silica  are  ground  to  powder  aod  intitnatcly  mixed.    The  lime  is 
then  slaked  and  sand  ur  gravel  la  added. 

January  S7th,  1885. 

811,203. — Composition  of  matter  for  water  prooBng. — I.  V.  Reagles. 

The  compoeltioD  consists  of  wood  alcobol,  castor  oil,  gum  campbor,  pyrox 
iline,  and  gum  shellac. 

S11,S23.— Filtering  paper.— G.  H,  Billings,  E.  W.  Carter,  and  D.  R.  Smith. 

The  sheets  of  filtering  paper  have  a  fibrous  material  embedded  in  the  center. 

811,257.— Filtering  apparatus.- C.  W.  E.  Piefke.  . 

811,25S.— Amalgamatur.--D.  S.  Randolph. 

811.371.- Disinfecting  apparatus.- R.  Thayer. 

811,2^7. — Plastic  cement  mixture  for  non-conducting  coverings  for  boilers, 
Ac. — D.  A.  Brown. 

The  covering  conaistH  of  InfuBorial  earthy  lime  and  asbestos. 

311,£{>4. — Process  of  surface  coatinglron. — P.  H.  Conradson. 

The  iron  is  exposed  to  sulphur  vapor  in  a  muffle  in  an  atmosphere  of  car- 
bon dioxide,  at  a  temperature  of  G00°-600°  C.  Sulphuretted  hydrogen  may 
be  substituted  for  the  sulphur  yapor. 

311,800.— Process  of  disinfecting  baled  rags.- S.  W.  Parker  and  H.  Black- 

A  perforated  nozzle  is  inserted  into  the  bale,  and  the  disinfectant  Is  cause  to 
pass  through  the  nozzle  and  out  through  the  perforations  thereof. 

.«1,401.— Paint.-W.  H.  Wilber. 

A  priming  paint  composed  of  liquid  aspbal turn,  rosin,  linseed  oil,  turpentine 
or  naphtha  and  white  lead. 

811,403.— Purnaee  tor  generating  illuminating  gas. —8.  J.  Anthony. 

Steam  1.4  superheated  and  decomposed  in  the  lower  part  of  the  generator, 
an  I  the  rcsuliing  giks  is  carburcttcd  and  fixed  in  the  upper  part  thereof.  Per- 
forated tile  or  fire  brick  strainers  In  the  upper  part  of  the  furnace  serve  to 
heat  the  gas  and  to  remove  from  it  the  lamp  black  and  tarry  matter. 

311,417. — Method  of  manufacturing  maltose.— L.  Cuislnier. 

The  amylaceous  material  is  reduced  to  a  pulp,  and  then  water  containing  an 
infusiim  of  malt  is  added.  The  mass  is  gradually  heated  to  about  80°  C.  for 
abou'.  1  hour,  and  then  digested  under  a  pressure  of  1-3  atmospheres  for 
about  half  an  hour. 

811,441. — Gas  generator. — L.  Hond. 
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PROCEEDINGS  OF  THE  AMERICAN  CHEMICAL 

SOCIETY. 


Regular  Meeting,  held  February  6lh,  1885. 

Dr.  J.  C.  Booth  in  the  chair. 

Minutes  of  the  meeting  of  January  2d  were  read  and  approved. 

A  synopsis  of  the  proceedings  of  the  Board  of  Directors,  held 
January  0th,  was  given  by  the  Secretary. 

The  following  new  members  were  elected: 

Dr.  A.  Miller  Jacobs,  92  New  C'hurch  street.  New  York  City. 

Joseph  Little,  Passaic,  New  Jersey. 

Edward  K.  Dunham,  Pli.  B.,  9;J  Boylston  street,  Boston,  Mass. 

S.  W.  Williams,  72  William  street.  New  York  City,  was  proposed 
as  a  member. 

The  resignation  of  E.  W.  Leggett,  of  Elizabeth  port.  New  Jer- 
sey, was  read  and  accepted. 

The  following  papers  were  read: 

Methods  of  Opium  Analysis,  by  J.  H.  Wainwright. 

A  singular  method  of  Sugar  Analysis,  by  P.  Casamajor.  Read 
by  Prof.  Breneman  in  the  absence  of  the  author. 

A  New  Green  Coloring  Matter,  by  J.  H.  Stebbias,  Jr. 

Benzylmethylaniline,  by  J.  H.  Stebbins,  Jr. 

Papers  for  the  next  meeeting,  March  6th,  were  announced,  as 
follows: 

Methods  of  Opium  Analysis  (2d  paper),  by  J.  H.  Wainwright. 

The  Chairman  referred  lo  the  recent  death  of  Prof.  Benjamin 
Silliman.  On  motion  of  ^fr.  Stebbins  the  chair  appointed  a  com- 
mittee, consisting  of  Profs.  S.  W.  Johnson  and  A.  R.  Leeds,  to 
take  appropriate  action. 

Dr.  Leeds,  Vice-President,  announced  that  the  committee  on 
Nomenclature  would  consist  of  the  following  members:  Messrs. 
Breneman,  Stebbins,  Moore,  Rupp  and  Leeds. 

The  chairman  read  a  letter  from  Mr.  C.  B.  Norton,  Secretary  of 
the  American  Exhibition  (London,  1886),  inviting  the  co-operation 
of  the  Society.     Consideration  of  the  subject  was  deferred  until 


next  meeting. 


The  meeting  was  then  adjourned. 

C.  E.  MUNSELL, 

Recording  Secretary. 
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ON    A   NEW   GREEN    COLORING    MATTER   FROM 

BENZYLMETHYLANILINE. 

(Preliminary  Notice.) 

Bt  James  H.  Stxbbins,  Jr. 

£.  A.  O.  FisuBB  have  shown  that  benzaldehyde  in  the  presence 
of  a  dehydrating  medium  (such  as  zinc  chloride),  can  be  made  to 
unite  with  tertiary  amines  (as  dimethylaniline),  to  form  the  leuco- 
bases  of  new  and  interesting  dyedtuffs.  They  obtained  thus  from 
benzaldehyde  and  dimethylaniliDe,  the  leuco-  base  of  bitter  abnond 
oil  green,  or  tetramethyldiamidotripheny Icarbinole,  which  was  found 
to  be  identical  with  Doebner*s  malachite  green,  obtained  by  the  ac- 
tion of  benzotrichloride  upon  dimethylaniline. 

Using  this  reaction,  it  seemed  of  interest  to  extend  the  investi- 
gation somewhat  further,  and  try  the  action  of  benzaldehyde  upon 
other  tertiary  aromatic  amines.  For  this  purpose  I  selected  a  new 
compound  (to  be  described  in  a  subsequent  paper),  obtained  by  the 
action  of  benzylchloride  upon  inethylaniline,  and  which  may  be 
called  benzylmetbylaniline.  This  new  tertiary  base  was  then 
treated  according  to  the  directions  of  E.  &  O.  Fisher. 

Two  pts.  benzyl methylaniline  were  mixed  with  1  pt,  of  benzal- 
dehyde and  1  pt.  of  fused  zinc  chloride,  and  heated  on  the  water 
bath  until  the  smell  of  benzaldehyde  had  nearly  disappeared. 

The  melt  was  now  poured  into  a  flask  and  an  excess  of  caustic 
soda  solution  added.  Steam  was  then  passed  through  the  mixture 
to  drive  off  any  unaltered  benzaldehyde  or  benzylmetbylaniline 
which  might  be  present.  The  remaining  mass  was  then  shaken  up 
with  ether,  and  filtered  from  the  zinc  precipitate. 

On  evaporating  the  ether,  a  thick  yellowish  colored  oil  was  left 
behind,  which  showed  no  tendency  to  crystallize,  even  upon  long 
standing. 
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This  oil  is  the  leuco-  base  of  a  green  coloring-  matter,  and  may  be 
called  dimetbyldiparaamidoditolylphenylmethane.  It  is  formed  ac- 
cording to  the  following  equations. 

(1.)  en, 

C,H»  NII.CH,  +  C«1I»  CH,C1  -  C.Hftl^  f  HCl 

(^HftCH, 

<'i  >  OH,  prr 


CeH»CU;  0  4- 


H 


C.H4N 


C'eHftCH  +n,0 

c«n4N  ^V^N 


\ 

CH, 


en. 


This  leuco-  base  on  being  treated  with  oxidizing  agents,  is  con- 
verted into  a  fine  green  coloring  matter.  The  oxidation  may  most 
conveniently  be  performed  in  the  following  manner  : 

One  pt.  of  the  leuco-  base  was  heated  with  \  its  weight  of  chlo- 

ranil  on  the  water  bath  until  the  melt  had  become  hard  and  assumed 

* 

a  fine,  coppery  luster. 

It  was  then  allowed  to  cool,  broken  up,  boiled  with  KOII  and 
AgNO,  in  order  to  remove  the  hydrochloranil,  which  goes  into 
solution.  On  cooling,  the  mass  becomes  brittle,  and  may  be  re- 
moved from  the  alkaline  solution  and  washed. 

In  this  state  the  coloring  matter  appears  of  a  dark  green  color. 
It  is  soluble  in  alcohol  with  the  same  shade,  but  is  insoluble  in 
water.     It  is  also  sparingly  soluble  in  HCl. 

Whether  this  compound  is  really  constituted  as  above  set  forth, 
I  am  unable  at  present  to  decide,  as  the  investigations  relating  to  it 
are  still  incomplete. 

The  subject  will  be  continued  at  some  future  time. 
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BENZYLMETHYLANILINE. 

(Preliminary  Notice,) 
By  James  H.  Stebbins,  Jr. 

This  compound  was  prepared  as  follows : 

One  part  of  methylaniline  and  2  parts  of  benzylchloride  were  heat- 
ed, with  return  cooler,  to  boiling,  for  four  hours.  The  unaltered  ben- 
zylchloride was  then  distilled  off,  and  the  resulting  mixture  frac- 
tioned.  From  192-210°C.  some  unaltered  methylaniline  passed 
over.  The  temperature  then  rose  to  317*^,  and  from  there  shot  up 
to  360°  C,  so  that  the  thermometer  had  to  be  removed.  The  frac- 
tion passing  over  between  317«  and  360°  has  a  pale  yellow  color, 
and  a  pleasant,  aromatic  smell.  It  is  sparingly  soluble  in  aqueous 
HCl.  It  forms  a  nitroso-  compound  when  treated  with  Na  NOj. 
This  nitrous  body  is  reduced  by  zinc  dust  to  a  colorless  solution, 
mpst  probably  owing  to  the  formation  of  a  paraamido-  compound. 
The  NO  group  must,  therefore,  be  in  the  benzol  nucleus,  making 
the  substance,  therefore,  a  tertiary  amine.  If  treated  with  chlora- 
nil  in  the  cold,  a  deep  blue  coloring  matter  is  formed,  which, 
upon  heating,  turns  green. 

•  This  compound  is,  therefore,  probably  benzylmethylaniline, 
mixed  with  other  substances,  the  exact  nature  of  which  has  not  yet 
been  determined. 


■    •♦! 


ON  A  SINGULAR  PROCESS  OF  SUGAR  ANALYSIS. 

By  p.  Casamajor. 

Some  dozen  years  ago  there  appeared,  in  the  Journal  ties  JPhl/ri- 
cants  dc  Sucre  a  letter  signed  Un  Ahoyme,  calling  attention  to  an 
empirical  process  of  sugar  analysis,  used  by  Parisian  sugar  testers. 
This  communication  was  the  occasion  of  denials  of  its  truthfulness 
by  several  sugar  testers,  and  also  of  counter-statements  by  chemists 
who  confirmed  the  accuracy  of  the  statements  of    Un  Abonne. 

I  have  reason  to  believe  that  such  a  process  was  used  pretty 
generally  at  that  time,  because,  having  occasion,  shortly  after  the 
appearance  of  the  letter  of  Un  Abonn^  above  mentioned,  to  test 
several  marks  of  a  cargo  of  raw  beet  sugar  from  France,  I  found 
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that  the  tests  by  the  empirical  process  there  given  agreed  more 

closely  with  the  tests  made  in  Earope  than  those  obtained  by  the 

optical  saccharimeter. 

This  empirical  process  is  called  "  Process  of  the  ^."     To  test  a 

sugar    by  it,*  the  water  is   determined  by   evaporation,  and  the 

ashes  by  incineration,  after  addition  of  sulphuric  acid.      These  are 

the  only  tests  actually  made.     They  require  a  very   small  outlay 

for  apparatus.     The  return  of  the  analysis  of  a  sugar  is  made  on 

a  blank  of  this  form : 

Sugar ------«-« 

Glucose  

Ashes - 

Water 

Organic  matters,  not  saccharine,  and  loss 


Total 100 

To  fill  up  this  blank,  the  water  and  the  ashes  are  first  put 
down  as  found  by  actual  tests.  The  other  constituents  are  ob- 
tained by  what  may  be  called  guessiny^  within  prescribed  rules. 
To  get  at  **  organic  matters,  not  saccharine,  and  loss,"  the  sugar 
tester  takes  \  of  the  quantity  of  ashes  as  determined  by  actual 
test,  and  hence  the  name  of  "^  process."  After  which  there  only 
remain  "  Sugar"  and  "  Glucose"  to  fill  up,  and  these  are  easily  got. 
Beet  sugars  contain  very  little  glucoso  (invert  sugar),  so  no  serious 
mistake  can  occur  in  guessing  at  this.  The  sugar  tester,  however, 
is  guided  by  the  color  of  the  sugar.  If  this  is  dark,  compared  to 
most  beet  sugars,  the  glucose  is  estimated  at  about  |  of  1  per  cent. 
If  the  sugar  is  light  glucose  is  put  down  at  about  ^  of  1  per  cent. 
Intermediate  colors  give  intennediate  percentages  of  glucose.  As 
the  quantity  is  never  very  great  no  important  mistake  can  be 
made  in  the  item  of  glucose. 

As  to  the  item  which  figures  as  "sugar  "  it  is  very  easily  ob- 
tained by  adding  up  all  the  others  and  subtracting   the  sum   from 

100. 

Take,  as  a  numerical  example,  a  beet  sugar,  having  3  per  cent,  of 
water  and  2^  per  cent,  of  ashes.  According  to  what  has  been 
said,  the  analysis  would  be  given   as   follows,    supposing  that  the 
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color  of  the  gample  justified  gaessing  that  glucose  was  equal  to  0.3 

per  cent. 

Sugar 92.20 

Glucose 0.30 

Ashes 2.50 

Organic  matter,  not  saccharine  and  loss 2.00 

Water 3.00 

Total 100.00 

To  understand  how  such  a  process  could  ever  have  come  into 
use,  we  must  remember  that  most  raw  beet  sugars  are  of  very  high 
grade  compared  to  the  generality  of  raw  cane  sugars.  After  de- 
ducting water  and  real  sugar,  as  ascertained  by  actual  analysis,  the 
remainder  is  comparatively  a  small  percentage.  If  now  the  ashes 
are  found  generally  to  be  about  f  of  the  total  remainder,  it  is  con- 
ceivable that  a  process  like  this  may  give  in  most  cases  results 
which  are  satisfactor}'-  to  the  buyer  and  to  the  seller. 

But  there  remains  something  else  to  be  considere«l  in  relation  to 
this  process  :  It  is  that  beet  sugars  are  sold  on  the  basis  of  rende- 
menty  formed  on  the  assumption  that  1  per  cent,  of  ashes  prevent 
the  crystallization  of  5  per  cent,  of  sugar.  Now,  in  the  numerical 
example  given,  the  sugar  being  stated  at  92.20,  we  would  have  to  de- 
duct 2iX5  =  12.50  from  92.20,  to  obtain,  as  rendement^  79.70  per 
cent.  In  doing  this  we  have  actually  done  the  same  tliincf  as  taking 
the  water  (equal  to  3  p.  c.)  and  glucose  (0.30)  from  100,  which 
leaves  9(3.7.  Now  we  take  the  ashes  (=2\),  add  ^  as  much  and  get 
2.50  +  2.=  4.50.  We  now  multiply  the  ashes  by  5  (2.50X5)  and  get 
12.50,  which  added  to  12.50  makes  a  sum  equal  to  17.  This,  deducted 
from  96.70,  leaves  as  rendenient  79.70,  the  number  already  given. 
To  obtain  it  we  have  deducted  from  100,  the  following  quantities  : 

Percentage  of  water,  as  determined 3. 

*'             **  glucose,  guessed  at .30 

**             "  aslies  multiplied  by G^. 

=  2.50X6.8 17 

20.30 
The  percentage  of   ashes   is  incomparably  the    most  important 

element  in  a  sugar  analysis  by  this  process. 

In  the  way  that  a  chemist  is  expected  to  make  a  sugar   analysis, 

he  is  to  determine  the  sugar  by  the  optical  saccharimeter,  the  water 

by  evaporation  and  the  ashes  by  incineration. 
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Indeed  the  water  is  of  no  importance  and  may  be  left  put  of  the 
ordinary  commercial  analysis.  From  the  sugar  as  given  by  the 
saccharimeter,  the  sugar  tester  deducts  5  times  the  weight  of  the 
ashes.  The  result  is  the  re^idement.  If  the  sugar  should  be  found 
to  be  92  p.  c.  and  the  ashes  2.50,  thereric^men^wonldbe  92 — (2.5X5) 
=  79  p.  c.  It  is  on  this  number,  79,  that  the  sale  of  beet  sugar  is 
based  in  all  European  markets,  which  is  a  fact  of  itself  more  extra- 
ordinary to  me  than  the  ^  process.  The  "  coefficient  5,"  which  is 
generally  accepted,  is  based  on  nothing  but  assumptions  which  have 
no  foundations.  Those  who  are  willing  to  buy  and  sell  by  the 
"  coefficient  5  "  need  find  no  fault  with  the  |  process. 

My  attention  has  been  palled  to  a  description  of  the  "I  process  m 
Wurtz,  Dictionnaire  de  Chimte,  IIL,  }>.  67.  After  describing  Cler- 
get's  process,  the  author  of  the  article  says  :  "  Depuis  un  certain 
"  temps,  pour  oviter  un  dosage  aussi  long,  on  employe,  dans  les 
"  laboratoires,  un  proc6de  beaucoup  plus  simple  et  qui  donne  des 
"  resultats  a  pen  pres  exacts."  *  *  ♦  Then  follows  a  brief 
description  of  the  J  process. 

« ^» » 

THE  ESTIMATION  OF  MORPHINE  IN  OPIUM. 
By  J.  Howard  Wainwright,  Ph.  B. 

As  one  of  the  chemists  connected  with  the  United  States  Labor- 
atory at  the  port  of  New  York,  my  attention  has  been  in  a  large 
measure  directed  to  the  assaying  of  opium,  samples  of  which,  from 
every  case  entered  here,  are  sent  to  this  laboratory  for  the  estima- 
tion of  morphine. 

The  literature  upon  this  subject  is  very  voluminous,  probably 
more  so  than  that  relating  to  the  assay  of  any  other  drug,  and  com- 
prises the  descriptions  of  many  methods. 

The  requirements  of  a  method  adapted  to  the  work  of  this 
Laboratory  are,  ra])i(lity  of  manipulation,  simplicity  of  the  apparatus 
and,  most  important  of  all,  accuracy  of  results,  I  have,  therefore, 
undertaken  an  investigation  of  this  very  interesting  subject,  the 
purpose  of  which  has  been,  not  to  test  all  of  the  methods  published, 
but  simply  to  try  some  of  the  most  general  and  to  compare  them 
in  order  to  find  one,  or  the  essential  features  of  one,  which  best 
meets  the  above  demands. 

There  are  not  many  diflPerent  varieties  of  opium  imported  at  this 
port,  by  far  the  largest  amount  being  Smyrna  or  Turkish,  occasion- 
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ally  some  Persian,  and  very  rarely  small  amounts  of  Egyptian  .and 
Indian— these  latter  usually  in  sample  lots.  The  total  number  of 
samples  assayed  during  the  year  ending  December  30th,  1884,  was 
401,  the  percentage  of  morphine  being  generally  between  9  and  15, 
some  few  samples  of  Persian  opium  yielding  as  high  as  18  per  cent, 
and  two  or  three  samples  of  Symrna  yielding  less  than  9  per  cent. 
As  the  law  prohibits  the  importation  of  the  drug  showing  less 
than  this  proportion  of  morphine,  such  cases  as  the  latter  are  rare. 
Assays  are  made  upon  samples  as  they  are  received  from  the  official 
drug  examiner.  When  the  percentage  is  over  15  percent,  or  under 
9,  duplicate  determinations  are  invariably  made. 

The  sampling  of  opium  for  the  morphiometric  assay  is  a  matter 
of  great  importance,  especially  when  the  drug  is  in  the  moist  com- 
mercial condition. 

The  best  method,  and  the  one  usually  employed  for  sampling  a 
case,  is  described  by  Dr.  Squibb  in  his  "  Ephemeris,"  Vol.  I.,  No.  1, 
as  follows  : — "  About  every  tenth  lump  of  a  case  should  be  sampled 
by  cutting  out  a  cone-shaped  piece  from  the  middle  of  the  lump 
with  an  ordinary  pocket  knife.  Then,  from  the  side  of  each  eone> 
a  small  strip  is  taken  from  point  to  base,  not  exceeding  half  a 
gramme  from  cones  which  would  average  10  to  15  grammes,  and 
the  cone  is  then  returned  to  its  place  in  the  lump.  The  little  strips 
are  then  worked  into  a  homogeneous  mass  by  the  lingers,  and  the 
mass  is  wrapped  in  tin  foil,  moist  eloth  or  ])aper  to  prevent  drying, 
until  it  can  be  w^eighed  off  for  assay."  This  sample  obtained  from 
the  case  should  not  be  less  than  100  grammes,  and  should  be  sam- 
pled down  to  the  convenient  weight  to  be  taken  for  assay.  This 
is  quite  important,  as  I  have  found  that  the  morphine  contained 
in  pieces  taken  from  different  parts  of  the  same  sample  lump 
frequently  varies  as  much  as  one  or  more  per  cent.  Also,  w^hilst 
some  opiums  may  be  "  worked  into  a  homogeneous  mass  by  the 
the  fingers,"  as  above,  in  others  this  will  be  found  very  difficult 
if  not  impossible,  as  they  may  be  either  too  moist  and  sticky  or 
too  hard  and  dry.  I  am,  therefore,  in  the  habit  of  sampling  the 
large  sample  lumps  in  one  of  three  ways,  according  to  the  con- 
dition of  the  drug.  If  quite  moist  the  ball  is  tiattened  out  and 
small  portions  are  taken  from  every  part  on  the  end  of  a  pen 
knife  until  the  required  weight  is  obtained  ;  or,  whenever  pos- 
sible,  a  thin  section  is  cut  through  the  middle  of  the  ball,  and 
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from  this  the  sample  is  taken  from  around  the  edges  and  from 
the  centre,  and  when  the  opium  is  hard  and  dry,  or  where  great 
accuracy  is  required,  the  hall  is  broken  up  in  a  mortar  as  finely 
as  possible,  weighed  and  dried,  the  moisture  being  determined 
from  the  loss  in  weight.  It  is  then  powdered  and  thoroughly 
mixed,  and  the  proper  quantity  weighed  off. 

The  method  of  assay  formerly  in  use  here  is,  perhaps,  the  most 
simple,  being  little  more  than  a  rough  estimation  of  morphine 
yielding  results  which  are  at  best  only  approximate,  and  not  in 
any  way  to  be  relied  upon  where  great  accuracy  is  required. 
However,  as  it  is  extremely  simple,  and  with  a  little  practice,  easy 
of  manipulation,  it  may  be  worthy  of  a  brief  description.  Ten 
grammes  of  the  sample  are  weighed  off  into  a  porcelain  mortar  and 
allowed  to  macerate  about  twelve  hours  or  over  night  with  50  c.  c. 
of  hot  water.  It  is  then  thoroughly  mixed  with  the  pestle  and  the 
mass  transferred  to  a  linen  or  flannel  filter  of  convenient  size  with 
as  little  hot  wat§r  as  j)ossible.  The  filtrate  is  allowed  to  run  into 
a  flask,  accurately  marked  at  100  c.  c,  and  when  all  that  will  has 
run  through  the  filter  and  contents  are  squeezed  between  the  fin- 
gers until  most  of  the  extract  is  expressed,  it  is  then  moistened  with 
a  little  hot  water  and  again  expressed  as  above.  This  moistening 
and  expressing  is  repeated  until  exactly  100  c.  c.  of  extract  and 
washings  are  obtained.  If  the  extract  comes  through  cloudy, 
which  is  sometimes  the  case,  it  will  have  to  be  retiltered  through 
paper.  The  paper  is  then  washed,  and  the  extract,  then  more 
than  100  c.  c.  must  be  concentrated  to  that  volume,  or  exactly 
one-half  taken.  If  the  extract  in  the  flask  is  exactly  100  c.  c, 
as  it  should  be,  it  is  well  shaken  to  insure  thorough  mixture  and 
allowed  to  stand  and  settle  for  about  one  hour;  50  c.  c,  representing 
five  grammes,  are  drawn  off  with  a  pipette  and  transferred  to  a 
small  beaker,  a  very  slight  excess  of  a  solution  of  equal  parts  of 
ammonia  and  alcohol  is  added,  and  the  liquid  well  stirred  and  al- 
lowed to  stand  over  night,  when  the  impure  morphine  will  ciystal- 
lize  out.  These  crystals  (which  it  will  often  be  found  necessary  to 
detach  from  the  sides  of  the  beaker  with  a  small  steel  spatula)  are 
collected  upon  a  tared  filter  and  washed  with  a  little  cold  water, 
applied  drop  by  drop  around  the  edges  of  the  filter,  until  it  runs 
through  almost  colorless.  The  filter  and  contents  are  now  dried  at 
a  temperature  not  exceeding  100°  C,  and  washed  with  about  25  c.  c. 


/* 
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of  ether  to  remove  the  narcotine,  again  dried  and  then  weighed* 
From  repeated  experiments  86  per  cent,  of  this  weight  was  found 
to  represent  approximately  the  weight  of  the  morphine. 

The  only  advantage  of  this  method  is  its  extreme  simplicity  and 
economy  of  time.     It  was  originally  adopted  because  of   the  very 
great  number  of  samples  which  then  required  daily  examination. 
In  ordinary   cases  its  disadvantages  however  were  found   to  be 
many.     It  is  only  applicable  to  a  moist  opium,  as  this  is  the  only 
one  which  will  yield  an  extract  running  clear  through  the  linen  or 
flannel  filter.     It  is  also  difficult  to  extract  the  opium  completely  in 
this  manner  with  100  c.  c.  of  water;  at  least  double  that  amount  is 
required.     This  increased  volume,  however,  would  involve  the  ne- 
cessity of  concentrating  the  liquid,  which  otherwise  would  be  too 
dilute,  and  thus  time  would  be  lost.     The  precij)itated  morphine  (it 
can  hardly  be  called  crystallized)  is  always  very  impure  and  dark 
colored  and  requires  a  great  deal  too  much   water  to  wash  it,  and 
always  carries  with  it  a  large  proportion  of   narcotine   which  the 
ether  will  not  remove  unless  a  large  quantity  is  used,  and  then  only 
imj)erfectly  ;   the   precipitate   usually  forming  large,  hard    lumps. 
It  is  also  difficult  to  remove  all  the  precipitate  from  the  sides  of 
the  beaker,  which,  however,  would  make  nodiflPerencc  if  the  beaker 
were  tared.     The  time  occupied  by  this  method  is  ordinarily  about 
48  liours,  and  not  more  than  five,  or  at  most  eight  samples  can  be 
conveniently  run  at  the  same  time.     Having  used  this  method  for 
upwards  of  six  months   and  finding    it    not  at  all  satisfactory,  as 
something  more  than  a  rough  assay  was  desired,  I  concluded  to  try 
some  of  the  various   methods  published  and    compare    the    results 
obtained. 

The  method  which  I  have  been  using  for  some  time  past  and 
which  leaves  little  to  l>e  desired,  is  essentially  that  j)ublished  in 
the  *'  ICpherneriSy^  by  Dr.  Squibbs,  whose  kind  })ermission  I  have 
to  describe  it  briefly,  with  a  few  comments  which  may  not  be 
amiss. 

I  have  compared  this  method  with  the  official  one  of  the  Phar- 
macopa^a  and  also  with  others,  upon  a  specially  prepared  sample 
of  opium  made  up  from  selected  specimens  which  were  dried,  pow- 
dered and  thoroughly  mixed.  In  four  different  parts  of  this  sam- 
ple the  morphine  was  determined  by  Dr.  Squibbs'  method,  and  the 


THK   ESTIMATION    OF   MORPHINE   IN   OPIUM.  49 

average  of  the  resalts  obtained  was  taken  as  the  percentage  of 
morphine. 

The  following  is  a  brief  description  of  this  method  of  assay,  as 
used  in  my  own  practice.     It  consists  of  three  distinct  operations, 
viz.:  Ist.  The  preparation  of  the  extract.     2d.  Separating  the  mor- 
phine therefrom,  and  3d.  The  treatment  of  the  separated  alkaloid. 
1st.  A   convenient  weight  of  the   sample    (preferably  about   10 
grammes)  is  introduced  into  an  ordinary  salt  mouth  vial  of  about 
4  to  6  ounces  capacity,  fitted  with  a  good  cork.     About  100  c.  c. 
of  hoiling   water  is   added   and   the  bottle  is  tightly  corked  and 
allowed  to  stand,  after   frequent  hard  shaking,   for  from  12  to  24 
hours.     The  magma  is  allowed  to  settle  and  the  dark  extract  is  de- 
canted upon  a  filter  of  convenient  size.     When  most  of  this  extract 
has  run  through  into  a  medium  sized  beaker,  from  30  to  60  c.  c.  of 
boiling  water  is  added,  the  bottle  is  well  agitated,  and  the  contents 
are  then  transferred  to  the  filter  with  as  little   hot  water   as   possi- 
ble.    When  all  the  liquid  lias  drained  through  the  filter  it  is  care- 
fully washed  down  with  a  very  little  hot  water,    applied  drop  by 
drop  around  the  edges,  and  allowed  to  drain   as   much    as  it  will. 
As  soon  as  the  liquid  ceases  to  drop  the  beaker  is  replaced  by   an 
evaporating  dish  of  about  100  to  150  c.  c.  capacity,  and  the   con- 
tents of  the  filter  are  brought  back  into  the  bottle  by  means  of  a 
small  spatula,  and  again  shaken  up  with  about  50  c.   o.   of    hot 
water.     They  are  then  thrown  upon  the  same  filter  and  are  washed 
completely  upon  the  filter  from  the  bottle,  this  washing  being  con- 
tinued until  about  100  c.  c.  have  run  through  into  the  dish,  or  until 
the  washings  come  through  colorless.    The  dish  is  now  placed  upon 
a  water  bath  and  the  weak  extract  evaporated,  adding  to  it  from 
time  to  time  the  stronger  portion  from  the  beaker,  until  the  whole 
is  concentrated  to  a  volume  of  about  20  to   25   c.  c.     The  concen- 
trated extract  is  transferre<l  with  as  little  water  as  possible,  to  a  2 
ounce  Erlenmyer  flask,  accura*^^ely  tared  and    provided  with  a  tight 
fitting  cork,  and  allowed  to  cool.     It  is  now  ready  to  be  submitted 
to  the   second   part  of  the  process,    viz.,   the    separation    of    the 
morphine. 

2d.  After  adding  10  c.  c.  of  96  per  cent,  alcohol,  the  flask  is  agi- 
tate<l  and  a  volume  of  ether  equal  to  that  of  the  contents  is  added, 
the  cork  is  tightly  fitted  and  the  flask  well  shaken.  The  cork  is 
now  removed,  and,  before  the  ether  has   had   time   to   separate,    a 
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slight  excess  (aboat  4  c.  c.)  of  a  10  per  cent,  solution  of  ammonia 
is  added.  The  cork  is  again  replaced  and  the  flask  well  shaken 
nntil  crystals  of  morphine  begin  to  separate.  The  flask  is  now 
set  aside  in  a  cool  place  and  the  separation  of  the  alkaloid  allowed 
to  continue  for  about  12  hours,  when  it  will  be  complete.  This 
oomplete  separation  may  also  be  accomplished  in  from  half  an  hour 
to  two  or  three  hours  by  continuous  or  frequent  agitation. 

The  alcohol  is  added  in  order  to  permit  of  the  ether  mixing 
readily  with  the  aqueous  extract  and  thereby  prevent  the  separa- 
tion of  narcotine  which  is  readily  soluble  in  this  menstruum. 

3d.  When  the  separation  of  morphine  is  complete  the  cork  is 
removed  from  the  flask  and  the  upper  stratum  of  ethereal  fluid 
carrying  moat  of  the  narcotine,  etc.,  is  carefully  decanted  through 
a  tared  filter  of  0  cm.  diameter,  without  disturbing  the  dark, 
watery  liquid  in  the  bottom  of  the  flask.  Upon  this  dark  liquid  is 
now  poured  about  20  c.  c.  more  ether  which  is  rinsed  around  the 
sides  of  the  flask  and  the  surface  of  the  liquid  and  is  decanted 
carefully  through  the  filter  as  before,  that  remaining  being  ab- 
sorbed by  means  of  a  strip  of  blotting  paper.  The  filter  is  washed 
down  with  a  little  more  ether,  applied  drop  by  drop  around  the 
edges  and  allowed  to  dry  so  that  the  heavy  liquid  which  is  now 
thrown  upon  it,  together  with  the  morphine,  will  pass  through 
readily.  The  crystals  remaining  in  the  flask  are  then  washed  upon 
the  filter  with  cold  water  and  the  washing  continued  until  the  water 
comes  through  colorless. 

The  filter  and  contents  are  removed  from  the  funnel,  and  the 
edges,  having  been  carefully  folded  together,  are  pressed  between 
folds  of  blotting  paper  until  most  of  the  moisture  is  absorbed.  It  is 
then  dried  in  an  air  bath  (together  with  the  tared  flask,  if  any  of 
the  crystals  remain  adhering  to  its  sides)  at  a  temperature  of  100° 
C,  and  weighed,  the  result  obtained,  after  subtracting  the  tare  of 
the  filter  (and  flask,  if  it  has  been  found  necessary  to  dry  and  w^eigh 
it),  will  be  the  weight  of  morphine  in  the  sample  taken. 

Dr.  Squibb  directs  that  1  gramme  of  these  crystals,  finely  pow- 
dered, should  be  weighed  off  and  treated  in  a  large  test  tube  fitted 
with  a  cork,  with  10  c.  c.  of  officinal  lime  water;  upon  occasional 
shaking  the  whole  should  dissolve,  thereby  showing  the  absence  of 
narcotine. 
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He  also  says  that  the  filter  should  be  tared  both  before  and  after 
weighing  the  crystals.  This,  I  think,  hardly  necessary,  as  the  col- 
oring matter  and  gumming  substances  can  be  washed  quite  free 
from  the  paper  and  crystals  without  danger  of  loss  of  morphine  if 
the  water  used  is  quite  cold.  I  have  tried  this  repeatedly  and  find 
that  60  c.  c.  of  water  used  in  washing  will  not  make  any  great 
difference  in  the  weight  of  the  morphine. 

It  is  also  my  experience  that  the  use  of  hot  water  in  making  the 
extract  seems  to  work  much  better  than  cold  ;  the  final  results  of 
the  assay,  if  carefully  conducted,  being  about  the  same  in  either 
case,  but  the  opium  can  be  completely  extracted  with  much  less 
water  in  the  former  case,  the  resulting  liquid  filters  much  more 
readily,  and  the  magma  is  much  easier  to  wash. 

I  hope  to  continue  this  subject  in  a  future  paper  describing  some 
results  with  other  methods  upon  the  sample  already  referred  to. 
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Note  on  the  Heats  of  Dissolntion  of  the  Sulphates  of 
Potassium  and  Lithium.    (S.  U.  Pickering.) 

Calorimetric  Determinations  of  Magnesium  Sulphate. 

S.  U.  PiCKEBING. 

Neither  potassium  nor  lithium  sulphate  indicate,  by  their  re- 
spected beats  of  solution,  that  they  can  exist  in  different  modifica- 
tions Ruch  as  the  author  has  shown  belong  to  sodium  sulphate. 

As  to  magnesium  sulphate,  great  difficulty  was  found  in  prepar- 
ing a  pure  sample  of  the  monohydrated  salt.  Determination  of 
sulphur  trioxide  in  a  given  sample  is  not  sufficient  to  establish  its 
identity,  since  the  errors  incident  to  the  determination  represent 
too  large  a  quantity  of  water.  For  the  same  reason  a  determina- 
tion of  magnesium  leads  to  no  conclusion  that  can  be  depended  upon. 
Determination  of  the  water  itself  is  the  only  available  method.  The 
heptahydrated  salt  is  permanent  in  the  air,  however,  and  yields 
OHgO  at  temperatures  between  150°  and  160°.  The  salt  obtained  by 
loss  of  a  quantity  of  water  corresponding  closely  with  the  value 
for  GllgO  may  be  assumed  to  be  the  monohydrate<l  salt,  and  cor- 
rection can  be  made  for  difference  in  water,  provided  the  heats  of 
solution  of  the  anhydrous  and  heptahydrated  salts  are  known. 
The  value  of  such  corrections  depend  also  uj)on  the  truth  of  the 
assumption  that  the  six  molecules  of  water  in  the  heptahydrated 
salt  are  combined  with  the  same  energy.  The  monohydrated  salt 
obtained  by  heating  within  the  prescribed  limits,  showed  no  varia- 
tion in  heat  of  solution  for  different  temperatures  in  preparation, 
and  no  modification  therefore  exists.  The  difference  between 
the  results  of  Favre  and  Thomsen  and  the  author,  depend  probably 
upon  imperfect  dehydration.  Anhydrous  magnesium  sulphate  is 
readily  obtained,  and  yields  no  modifications.  The  heat  of  solution 
obtained  agrees  with  that  obtained  by  Favre.  The  phenomena  of 
rehydration  of  the  anhydrous  and  monohydrated  salt  respectively, 
indicate  that  the  latter  cannot  be  formed  as  the  first  product  of 
the  action  of  water  on  the  anhydrous  salt.  {Jour,  Chem,  Soc, 
266,  98-100.)  A.  A.  B. 
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On  a  New  Method  of  Determining  Tapor  Pressures, 
etc.     W.  Ramsat  and  S.  Young. 

Using  a  new  and  simple  apparatus  of  their  own  design  (not  in- 
telligible witliout  the  cut)  the  authors  have  investigated  the  vapor 
pressure  of  acetic  acid  (liquid  and  solid). 

The  V.  P.  of  tl\e  liquid,  according  to  a  table  constructed  by 
graphic  interpolation  from  the  numbers  obtained  in  a  series  of  ob- 
servations, is  3.50  at  0''  C,  56.2  at  50'',  202  at  80°,  416.6  at  100", 
and  582.6  at  110°  ;  V.  P.  of  solid,  2.02  at  0%  5.19  at  10°.  These 
results  differ  widely  from  those  of  Landolt  and  Mtlller,  but  ap- 
proach more  closely  to  those  of  Regnault.  Regnault  attributed 
these  discrepancies  to  presence  of  acetone,  but  the  authors  regard 
them  as  depending  upon  the  presence  of  air  and  moisture  and  to 
the  forms  of  apparatus  previously  used.  These  difficulties  are 
avoided  in  the  present  apj)aratus.      {Jour,  Chem,  iSoc,  266,  42.) 

A.  A.  B. 

Note  on  Solnbility  of  Ortain  Salts  in  Fused  Sodium 
Nitrate.    F.  B.  (tuthrie. 

A  study  <»f  what  is  called  an/tt/droff^  soluhifUf/y  i.  6.,  solution  of  a 
given  substance  by  another  in  a  state  of  fusion.  When  one  salt  is 
dissolved  in  this  way  by  another,  the  quantity  dissolved  increases 
with  temperature,  but  on  cooling  of  the  mass  the  excess  separate 
unaltered  while  a  part  remains  dissolved.  The  "  eutectic  alloys" 
(permanently  associated  salts)  obtained  by  this  process,  using 
sodium  nitrate  as  the  solvent  for  the  sulphates,  carbonates  and 
chromales  of  Pb,  Ba,  Sr  and  Ca,  contained  the  following  percent- 
ages of  the  salts  named  : 

SULI'HA.TE.       CIIROMATE.       CARBONATE. 

15a 2.61  .205  .016 

Sr 1.84  2.133  .69 

Ca 1.477  .547  .294 

Pb 6.81  .245  

Results  with  potassium  nitrate  are  also  given.  (Jour.  Chem.  Soc.y 
266,  94.)  A.  A.  B. 


/■ 
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(hi  the  Application  of  Iron  Snlphate  In  Agricultare  and 
its  Talue  as  Plant  Food.    A.  B.  Griffiths. 

The  general  conolasions  of  the  author  from  the  experiments  de- 
scribed in  this  and  preceding  papers,  is  that  ferrous  sulphate  is  a 
good  plant  food  when  sparingly  applied.  A  solution  containing  as 
much  as  J  per  cent,  of  Fe  SO^,  however,  is  fatal  to  most  plants.  A 
fairly  large  proportion  of  soluble  iron  in  the  soil  is  favorable  to  the 
growth  of  plants  developing  a  large  amount  of  chlorophyll,especially 
in  the  leaf  of  the  plant.  Iron  is  regarded  by  the  author  an  closely 
related  to  the  production  of  chlorophyll  and  the  increased  produc- 
tion of  soluble  carbohydrates,  woody  Hbre  and  fat  in  certain  cases 
is  a  direct  consequence  of  the  increase  in  chlorophyll.  Phosphoric 
acid  in  certain  cases  increased  as  ferric  oxide  in  the  ash  of  the 
plant  increases.  Nitrogen  is  perceptibly  increased  by  the  use  of 
ferrous  Hulphate,  and  the  salt  acts  also  as  an  antiseptic  agent  in 
the  soil  to  prevent  parasitic  diseases  of  the  plant.  {Jour,  Chem. 
8oc.y  266,  46.)  A.  A.  B. 
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On  Azo-and  Disazo-  Compounds  of  the  Kresoles.    £. 

NoLTiNG  and  O.  Kohn. 

Very  little  is  known  about  the  azo-  compounds  of  the  kresoles. 
The  only  reference  on  tlie  subject  being  by  Mazzara,  {Gazzetta 
Chimica  Italiana^  9,  J!i28)  who  produced  phenylazoparakresole, 
obtained  by  treating  a  dilute  solution  of  parakresole  with  diazo- 
benzole  nitrate,  and  by  Stebbins,  {Ber.  d.  chem.  Geself,  12,  718) 
who  produced  phenylazokrcsolesulpho-  acid  (from  coal-tar  kresole). 
The  author,  therefore,  thought  this  subject  worthy  of  investigation. 

Parakresole  unites  with  diazo-  compounds  with  the  same  ease  as 
the  phenoles  not  substituted  in  the  para-  position. 

The  diazo-  residue  (CeH^— N=N;— C  JI. 

etc,,  standing  in  relation  to  the  hydroxyl,  in  the  ortho-  position. 

Disazo-  compounds  could  not  bo  obtained. 

Ortho-  and  metakresole  form  with  diazo-  compounds  oxyazo- 
bodies,  in  which  the  azo-  group  takes  the  para-  position,  in  relation 
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to  the  hydroxy!  group.     Both  these  easily  form  disazo-  compounds. 
The  following  compounds  are  described  : 

/OH  (1) 
Phenylazo-^-kresole,  C.H, — N=N — C.H. 

\CH,  (4) 

/OCjHjO  (1) 
Phenylazo^-acetylkresole,  C-H- — N=N — C,H. 

\CH3  (4) 

/OCOCJI5  (1) 
Phenylazo-jt>-benzolekrenole,  C^Hg — N=N — C.H, 

\CII,  (4) 

/CH, 
Azobeiizoleazokresolo,  C.H.— N=N— C,H.— N=N— C.H, 

Paratolylazokresole. 

Parasul  phopheny  lazoparakresole. 

Phenylazoorthokresole. 

Phenyldisazoorthok  resole. 

Phenylazooilhoacetylkresole,  etc.      {£er.    d,  diem,    Gesell,   1885^ 

351.)  J.  II.  S.,  Jr. 

On  Xitrosoorthokresole.    E.  Noltinq  and  O.  Kohn. 

Orthokresole  is  dissolved  in  30-40  pts.  of  water  and  treated  with 
the  theoretical  amount  of  a  standard  solution  of  nitrosyl  sulphate  in 
the  cold.  After  a  short  time  a  grayish  precipitate  settles  to  the 
bottom  of  the  beaker,  and  constitutes  the  raw  nitrosokresole.  This 
is  collected  on  a  filter  and  dissolved  in  ammonia;  the  impurities  are 
precipitated  with  COg,  the  ainmoniacal  solution  is  poured  into  cold 
dilute  HoSO^,  and  the  substance  finally  crystallized  from  water  or 
benzole.  Long  wliite  needles,  soluble  with  difficulty  in  cold  water, 
easily  soluble  in  boiling  water,  alcohol,  ether,  or  chloroform.  Sol- 
uble in  dilute  caustic  alkalies  with  a  red  brown  color.  Acids  repre- 
cipitate  it  as  a  white,  flocculent  body.  Melting  point,  134-135.** 
(Ber,  (I  ehem.  Gesell,  1885,  370.)  J.  H.  8.,  Jr. 

On  Parasiniidoacetanalide,  and  a  few  new  Azo-  Com- 
pounds.     R.  NiKTZKI. 

Up  to  the  present  time  it  seems  to  have  been  impossible  to  con- 
vert the  nitro-  compounds  of  acetylated  aromatic  amines  into  the 
corresponding  amido-  compounds. 
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Hobrecker  (Ber,  d,  chem,  GeseUy  5,  jt?.  920)  obtained  from  para- 
nitracetanilide,  on  reduction,  paraphenylendiamine  and  acetic  acid. 
The  aathor  found,  however,  that  by  treating  the  paranitracetanilide 
with  the  proper  reducing  agent,  tliat  he  could  obtain  menacetyl- 
paraphenylendiamine.  The  reducing  agents  used  in  this  case  were 
iron  filings  and  acetic  acid.  The  acetyl  group  may  be  easily  re- 
moved by  boiling  with  dilute  sulphuric  acid. 

•  On  diazotizing  this  compound  and  combining  it  with  /?  naph- 
tholdisulpho-  acid,  a  scarlet  dyestuff  crystallizing  in  golden  leaflets, 
is  obtained.     It  has  the  following  composition  : 

CJIjO-HN-CeH.-N,— C,  ,\\,YiO  (IISO3), 

From  this  the  acetyl  group  may  be  removed,  in  the  shape  of 
acetic  acid,  by  boiling  the  substance  with  dilute  HgSO^.  The  re- 
moval of  the  acetyl  group  converts  the  substance  into  a  Bordeaux 
red  dyestuff.  This  latter  may  now  be  diazotized  and  combined 
again  with  betanaphtholcdisulpho-  acid.  This  produces  a  new 
body,  crystallizing  in  needles  with  beetle-green  lustre.  This  com- 
pound dyes  w^ool  of  a  deep  indigo-blue  color.  Commercially,  how- 
ever, it  is  of  little  value  on  account  of  its  instability. 

Diazoacetanilide  and  aniline  yield  a  highly  yellow  colored  diazo- 
amido-  compound,  which,  on  being  heated  with  aniline  and  aniline 
chloride,  may  be  easily  converted  into  the  corresponding  amidoazo- 
compound.  Tlie  acetyldiamidoazo-  compound  so  obtained,  crystal- 
lizes in  light  yello\v  leaflets  with  golden  histre.  Melting  point, 
21  i^    C. 

It  may  be  re])resented  by  the  following  formula  : 

11— N— CJI^— X=N— CJI.NlIo 


This  compound,  on  being  boiled  with  dilute  IlgSO^,  is  converted 
into  symmetrical  paradianiidoazobenzole,  which  melts  at  255"'  C. 
{Ber.  (I  rhem,  Gesell,  ISSr^^  343.)  J.  II.  S.,  Jr. 

Notes.     E.  NoLTiNG. 

1.    Orthoii itrohenzyl  chloride, 

■ 

Beilstein  and  Geitner  observed  that  when  benzylchloride  was 
nitrized,  a  certain  oil  was  formed,  together  with  the  ordinary 
crystallized  paranitrobenzylchloride.  This  they  supposed  to  be  an 
isomer  of  the  nitro-  compound,  but  gave  it  no  further  investiga- 
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tioD.  This  matter  was  taken  up  again  by  the  author,  who  had 
some  of  the  oil  at  his  disposal.  A  sample  of  the  oil  was  oxidized 
with  KMnO^  (5  grms.  per  lit.)  and  yielded  besides  a  little  benzoic 
acid,  and  paranitrobenzoic  acid,  a  large  amount  of  orthonitrohenz- 
oic  acid.  Metanitrobenzoic  acid  could  not  be  found.  Benzyl 
chloride  on  being  nitrized  at  15°C.,  forms  principally  paranitro- 
benzylchloride,  whereas,  when  nitrized  at  the  ordinary  temper- 
ature, a  large  amount  of  the  ortho-  compound  is  formed.  Thia 
would  tliere  fore  be  an  easy  method  of  preparing  the  nitrobenzoio 
acids. 

2.  On  the  High  Boiling  Phenols  Contained  in    Coal  Tar. 

It  is  well  known  to  chemists  that  anthracene  oil  contains  besides 
anthracene,  compounds  possessed  of  a  phenol  character.  The 
isolation  of  these  compounds  lias,  however,  never  been  performed. 
The  author  found  that  the  raw  phenols  obtained  by  shaking  up 
the  crude  tar  oils  with  NaOH  +  Ag,  and  afterw^lrds  precipitating 
them  Avith  an  acid,  begin  to  boil  at  240-250'^  C,  and  distil  under  par- 
tial decomposition  to  300'^  and  over.  In  vacuo  the  distillation  runs 
much  better.  The  fraction  boiling  from  300  and  over  was  ex- 
amined. It  contained  still  some  hydrocarbons,  which  were  re- 
moved by  dissolving  the  mi.icture  in  NaOII-f  Ag,  diluting  with 
water,  and  shaking  the  mixture  repeatedly  with  toluol.  The 
phenoles  remuining  in  solution  were  precipitarted  with  an  acid,  ex- 
tracted with  ether,  and  then  distilled  over  zinc  dust.  A  mixture 
of  semi-fluid  hvdrocarbons  was  obtained,  which  were  then  oxidized 
with  chromic  acid.  The  oxidation  product  contained  small 
amounts  of  phenanthrenchinone,  and  anthrachinone.  It  is  there- 
fore i)robable  that  thi*  tar  oil  contained  the  phenols  of  anthracene 
and  ])lienanthrene.  Besides  these,  however,  it  contains  a  number 
of  other  )>henolic  bodies. 

3.  On  the  Constitution  of  Phthalyl  chloride. 

{Ber.  d.  chem.  GeseU,  1885,  385.)  J.  H.  S.,  Jr. 

On  Isatiu.    H.  Kolbb. 

Chromic  acid  oxidizes  isatin  (dissolved  in  j^lacial  acetic  acid)  to  a 

product  CgHgNOg  =C  J  ][J*  l  CO.  COOH,  according  the  author, 

and  called  by  him   isatoic  acid.     The  acid  is  slightly  soluble  in 
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water  and  alcohol  when  cold,  more  easily  when  hot,  crystaUises  from 
water  in  long  needles,  from  alcohol  in  yellow,  rhombic  plates,  de- 
composes when  heated  beyond  its  melting  point  or  by  prolonged 
boiling  in  water,  yielding  carbon  dioxide  and  other  products.  This 
acid  can  also  be  gotten  directly  from  indigo-blne  by  oxidation  with 
chromic  acid  under  glacial  acetic  acid*  {Jour,  f,  praki.  Chem.y 
80^  87).  F.  P.  V. 

Betain  in  Cotton-seed  Cake.  H.  Bitthausbit  and  F.  Wbgbr. 

The  mother  liquor  from  which  melitose  has  been  extracted,  dis- 
solved in  90  p.  c.  alcohol,  gives  with  platinum  chloride  a  crystalline 
precipitate.  This  is  dissolved  in  water,  treated  with  sulphuretted 
hydrogen  and  the  clear  solution  evaporated  to  dryness.  The  resi- 
due is  treated  with  a  little  water,  neutralized  with  barium  hydrate 
and  the  filtrate  treated  with  alcohol.  To  get  rid  of  barium  and  po- 
tassium chloride,  still  present,  the  alcohol  was  distilled  off  and  re- 
placed by  absoliite  alcohol.  Some  chloride  was  still  retained 
•however.  By  fractional  precipitation  with  hydrochloric  acid,  a 
nearly  pure  fraction  of  the  hydrochloric  acid  compound  with  the 
base  was  obtained.  This  is  very  soluble  in  water  and  crystallizes  in 
large  colorless  crystals,  melts  when  heated  on  platinum  foil,  with 
white  smoke  and  smell  of  trimethylamine,  then  burns  with  pale  blue 
fiame.  Analyses  lead  to  the  formula  Cgll^gNOgCl,  and  for  the 
base  CgHj^NOj.  The  compounds  with  gold  chloride  and  with 
platinum  chloride  were  prepared  and  examined.  From  the  experi- 
ments made,  the  body  seemed  identical  with  betain.  Whether 
this  base  occurs  as  such  in  the  cotton  seed  or  is  produced  by  the 
treatment,  is  undecided  as  yet,  though  the  authors  are  engaged  upon 
the  solution  of  the  question.      {Jour,  f,  praJct.  Cliem.^  3(K  3ii.) 

F.  P.  V. 

Action  of  Ally!  Iodide,  Bntyl  Iodide  and  Zinc  npon  Ace- 
tone,    E.  SCHATZKT. 

A  mixture  of  acetone,  allyl  iodide  and  butyl  iodide  is  dropped 
upon  zinc.  At  the  end  of  the  reaction  heat  is  applied.  The  oil 
obtained  yields,  on  fractionating,  a  large  amount  of  allyldimethyl- 
carbinol,  and,  in  smaller  quantity,  a  substance  with  the  boiling  point 
192°-196°,  appearing  from  the  analysis  to  be  C- ^IIooO,  or  allyldi- 
methylcarbino),  in  which  one  atom  of  hydrogen  is  substituted  by 
the  butyl  radical.     {Jour.  f.  prakt.  Chem.,  30,  210.)   F.  P.  V. 
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On  the  Oxidation  of  Purpurine.    C.  Dballe. 

It  is  a  well  known  fact  that  purpurine  derived  from  the  madder 
root  is  not  nearly  so  stable  against  the  action  of  oxidizing  agents, 
as  its  synthetically  prepared  isomers.  Schunk  and  Rdmer  (Stsr,  d. 
cheni,  Geselly  10,  175)  found  that  a  solution  of  purpurine  in  caustic 
potash,  when  exposed  to  the  sunlight,  soon  becomes  decolorized. 
The  product  formed  in  this  reaction,  however,  was  not  previously 
known.  This  experiment  was  repeated  by  the  author  wHo  suc- 
ceeded in  extracting  from  the  reaction  product  with  ether,  a  com- 
pound which  he  found  to  be  phthalic  acid.  This  was  verified  by 
the  melting  point  of  the  anhydride  (128°  C),  the  melting  point  of 
the  inside  (220'^  C.)  and  the  fluoresceine  reaction  with  resorcine. 

Phthalic  acid  was  also  obtained  by  oxidizing  an  alkaline  solution 
of  purpurine  with  potassium  ferricyanide.  Chinizariue  yields 
with  the  same  reaction  also  phthalic  acid,  while  alizarine  does  not. 
(Ber,  cl.  chem,  Gesell,  ISSo,  376.)  J.  H.  S.,  jr. 

On  Hydrazobeuzole  and  Benzidine.    D.  Stebn. 

The  changes  produced  by  the  action  of  the  chlorides  and  anhy- 
drides of  acids  upon  hydrazobeuzole,  have,  up  to  the  present  time, 
been  very  little  examined. 

If  hydrazobenzole  and  benzoylchloride  are  slightly  heated,  a  dark- 
colored  mass  is  obtained,  which  is  insoluble  in  water.  On  purifica- 
tion this  was  found  to  be  dibenzoylbenzidine. 

C,H,N-C,  H,0 


C,H,N_C,H,0 

Hydrazobeuzole  on  being  treated  in  the  same  manner  with  formic 
acid,  yields  a  compound  possessing  properties  similar  to  dibenzoyl- 
benzidine.    On  analysis  it  was  found  to  consist   of   diformylbenzi- 

dine. 

C.ILNH.CIIO 
C,,II,,NSO,=  | 

C,H^NH.CHO 

Hydrazobeuzole  and  acetic  anhydride  on  being  mixed  together 
in  the  cold  yield  monoacetylhydrozobenzole. 

On  heating  this  compound  with  acetic  anhydride,  it  is  converted 
into  diacetylhydrazobenzole.  Benzoylchloride  converts  mon- 
acetylhydrazobenzole  into  dibenzoylbenzidine.  {Ber,  d.  chem. 
Gesell,  1885,  379.)  J.  H.  S.,  Jb. 
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The  Hydrocarbon,  C8H14,  obtained  from  Allyldiethyl- 
carbinol.    Reformatskt. 

This  hydrocarbon  is  gotten  by  the  action  of  dilute  sulphuric  acid 
upon  allyldietbylcarbinol.  It  is  a  colorless,  mobile  liquid  with  the 
characteristic  odor  of  the  fatty  series,  insoluble  in  water,  easily 
soluble  in  alcohol,  ether  and  benzol,  and  boils  at  122°-123°.  The 
vapor  density  is  3.81,  and  the  specific  gravity  at  18°  (water  at  20") 
is  .7572.  It  oxidizes  slowly  in  the  air.  When  oxidized  by  means 
of  potassium  dichromate  and  sulphuric  acid,  it  yields  principally 
propionic  and  acetic  acids  along  with  some  formic  acid.  It  com- 
bines energetically  with  bromine,  although,  in  the  experiments 
made,  hydrobromic  acid  w^is  always  evolved.  {Jour,  /.  prakt. 
Chem.,  30,  217.)  F.  P.  V. 

Simple  method  for  the  Preparation  of  Anthranilic  Acid. 

H.  KOLBE. 

On  heating  isatoic  acid  with  strong  aqueouc  hydrochloric  acid 
upon  a  water-bath,  is  decomposed  into  carbon  dioxide  and  anthran- 
ilic acid,  which  is  left,  after  evaporation  to  dryness,  combined 
with  hydrochloric  acid  as  a  white  crystalline  mass.  Large,  color- 
less crystals  may  be  gotten  by  crystallizing  out  of  hot  water.  The 
aqueous  solution  is  precipitated  with  ammonia,  neutralized  with 
acetic  acid,  and  may  be  treated  with  animal  chanroal  and  recrystal- 
lized.  That  which  fails  to  be  precipitated  by  ammonia  may  be 
gotten  as  a  blue  preci]>itate  with  copper  acetate,  which  is  then  de- 
composed with  suli)huretted  hydrogen.  I'he  yield  is  near  the  theo- 
retical amount.     {Jour,  f,  prakt,  C/iem.,  30,  125.)  F.  P.  V. 

On  Haematoxylin  and  Brasilin.    Ciin.  Dralle. 

Tliis  investigation  was  undertaken  with  the  view  of  learning 
whether,  by  the  action  of  certain  re-agents  on  haematoxylin  and 
brasilin,  compounds  might  be  obtained,  from  which  the  structure  of 
these  two  bodies  might  be  ascertained.  The  authors,  however,  did 
not  succeed  in  accomplishing  this,  and  merely  publish  the  results 
of  their  experiments,  in  order  that  other  chemists  may  not  be 
obliged  to  go  over  the  same  ground.  {Uer.  d,  c/iem.  Geselly 
1885,  372.) 

J.  H.  S.,  jr. 
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ANALTTICAL  CHEMISTE7. 


Yolametric  Determination  of  Nitric  Acid.    A.  Longl 

Diphcnylamine  (sulphuric  acid  solution)  is  added  in  very  small 
quantity  to  a  mixture  of  the  solution  of  nitrate  and  from  3  to  4 
volumes  of  concentrated  sulphuric  acid.  The  resulting  deep  blue 
color  disappears  on  adding  a  definite  amount  of  a  solution  of  potas- 
sium stannous  sulphate.  This  solution  is  prepared  by  taking  the 
salt  K2Sn(S0^)g  and  dissolving  it  in  sulphuric  acid  (diluted  one- 
half),  effecting  complete  solution  by  means  of  the  least  possible 
quantity  of  hydrochloric  acid.  The  reduction  of  the  nitric  acid  in 
the  nitrate  is  as  follows  : 

4SnS0^-f  2H28()^  +  2I1N03  =  4Sn  (SOJ^  +  ^HjO+NgO. 

The  method  is  not  applicable  when  ferric  salts  are  present  in  con- 
siderable quantity,  nor  for  large  amounts  of  nitric  acid,  on  account 
of  the  quantity  of  sulphuric  acid  which  must  be  added.  The  au- 
thor, in  his  experiments,  made  use  of  dilute  solutions  containing  less 
than  .04  grnis.  of  potassium  nitrate.  {Zeit  f,  anal,  Chem,^  24, 
23.)  F.  P.  V. 

Notes  on  the   Detection  of   Nitrons  and  Nitric  Acids. 

R.  Warrington. 

A  study  of  the  relative  values  and  degrees  of  delicacy  of  the 
different  tests. 

Nitrous  Acid. — The  Naphthylamine  test  (Griess')  is  sensitive  to 
one  part  of  nitrogen  as  nitrate  in  1000  millions  of  water  ;  the  iodide 
test  reaches  its  limit  at  1:'200  millions,  the  paraamidobenzeneazo- 
dimethylaniline  test  (R.  Meldola)  at  1:100  millions. 

Detection  of  Nitrous  and  Nitric  Acid, — Of  tests  serving  to  indi- 
cate presence  of  one  or  both  of  these  acids  without  distinguish- 
ing between  them,  the  ferrous  sulphate  test  distinguishes  one 
part  (of  nitrogen  as  above)  in  300,000.  The  indigo  test  is  sen- 
sitive also  to  the  presence  of  other  oxidizing  substances,  and  is 
modified  or  annulled  by  presence  of  sugar,  urea,  and  other  organic 
matters  which  apparently  are  oxidized  in  preference  to  indigo 
during  the  necessary  heating.  The  brucine  test,  applied  as  recom- 
mended by  the  author,  /.€.,  by  keeping  down  the  temperature  and 
adding  strong  sulphuric  acid  very  gradually,  will  detect  one  part  N 
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as  nitrate  in  20  millions,  and  one  part  as  nitrite  in  10  millions. 
With  the  method  recommended  by  Nicholson,  still  greater  delicacy 
is  possible.  The  diphenylamine  test  is  sensitive  to  one  part  of  ni- 
trogen (nitric  or  nitrous)  in  10  millions. 

The  detection  of  nitric  acid  in  presence  of  nitrous  acid  is  more 
difficult  than  the  converse,  and  the  author  knows  of  no  cettain 
method  by  which  it  can  be  accomplished.     (Chem,  News,  51,  39.) 

A  A.  B. 

Lead  Assay  in  the  Wet  Way.    C.  Roessler. 

ITie  method  of  Storer  (Chem.  News,  1870, 137)  is  open  to  objec- 
tion on  account  of  the  easy  oxidation  of  tlie  spongy  lead  and  the 
retention  of  particles  of  unaltered  galena.  The  anther  proposes  to 
substitute  the  following  :  The  galena  is  first  decomposed  with  boil- 
ing hydrochloric  acid  and  the  lead  then  precipitated  by  means  of 
zinc.  The  spongy  lead  is  then  dissolved  in  a  pellet  of  Wood's 
metal  fused  under  slightly  acid  water.  The  increase  of  weight  in 
the  pellet  gives  the  amount  of  lead  taken  up.  It  is  capable  of  dis- 
solving half  its  weight.  The  pellet  must  be  rapidly  and  care- 
fully cooled  to  prevent  its  becoming  porous  and  absorbing  water. 
It  should  be  cooled  by  pouring  in  cold  water  when  itself  not  much 
above  its  melting  point.  Veinstone  and  earthy  matters  are  left  be- 
hind. The  presence  of  copper  necessitates  a  j)reci])itation  and 
separation  of  the  lead  as  sulphate  before  applying  this  method. 
Antimony  must  be  separated  by  precipitation  with  sodium  hydro- 
sulphide,  or,  if  the  antimony  and  lead  are  together  in  hydrochloric 
acid  solutioni  by  evaporating  to  dryness  and  volitizing  the  anti- 
mony chloride.  From  test  experiments  the  method  seems  rapid 
and  fairly  accurate.     {Zeit,f,  anal,  C/iem. ,24:^  L)  F.  P.  V. 

Identification  of  Caramel.    C.  Amthor. 

If  paraldehyde  be  added  to  alcoholic  liquids  colored  with  caramel, 
a  brown  jirecipitate  is  given,  and  if  enough  be  used  the  liquid  is 
decolorized.  Natural  wines,  whether  white  or  deeply  colored,  give 
white  precipitates.  Again,  if  the  amount  of  caramel  is  not  too 
small,  a  solution  of  phenylhydrazine  causes  a  brown  precipitate  to 
settle  out  after  twelve  hours'  standing  (the  precipitation  com- 
mences  immediately).     This  reaction  is  hastened  by  heating  on  a 
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water  bath.  lu  practioe  the  brown  precipitate  with  paraldehyde 
may  be  dissolved  in  hot  water  and  tested  with  phenylhydrazine. 
{Zeitf.  anal  Chem,,  24,  SO.)  F.  P.  V. 

Determination  of  Extract  in  Wine,    C.  Weigelt-Rupach. 

The  usual  method  of  evaporating  50  c.c.  and  weighing  the  resi- 
due is,  for  wines  rich  in  extract,  open  to  the  errors  of  imperfect  dry- 
ing and  loss  of  glycerine  and  easily  decomposable  organic  acids 
during  the  prolonged  heating.  It  is  suggested  that  an  approxi- 
mate determination  be  made  and  then  the  wine  diluted  so  as  to 
bring  its  proportion  of  extract  to  about  the  usual  amount  (or  a  cor- 
respondingly smaller  portion  than  60  c.c.  may  be  used),  or  that  the 
material  left  after  the  picnometric  determination  of  alcohol  be 
properly  diluted  and  used.  The  usual  method  does  not  seem  accu- 
rate when  the  extract  is  2  p.  c.  or  over.  (Zeit.f,  anal,  Chemie.^  24, 
2S.)  F.  P.  V. 

Examination  of  certain  Musts  for  Sugar  and  Acid. .  £. 

Schmidt. 

The  author  has  examined  the  vintage  of  Montreux  and  Ville- 
neuve  for  the  contents  of  sugar  and  acid  from  1880  to  1884,  and 
presents  them  in  a  tabulated  form.     (Zeit.f.anal,  Chern.,24t,  S3.) 

F.  P.  V. 


INDUSTRIAL  CHEMISTRY. 


On  Aniline  Black.    L.  Likchti  and  W.  Suida. 

The  authors,  in  an  investigation  still  in  progress,  find  occasion  to 
modify  the  formula  hitherto  accepted  for  aniline  black  and  throw 
new  light  upon  the  process  of  its  development  in  dyeing.  Aniline 
chlorate,  CgH5NHgIICl03,  was  obtained  by  reaction  between 
barium  chlorate  and  aniline  sulphate.  Tlie  salt  crystallizes  in 
colorless  prisms  which  by  exposure  to  the  air  are  transformed  into 
aniline  black  (Emeraldine)  under  the  influence  of  the  chloric  acid 
contained  in  the  salt  and  'wnthout  the  presence  of  a  metal,  which 
has  hitherto  been  considered  necessary.  The  crystals  of  the  new 
compound  retain  the  form  of  the  old  (pseudomorphism),  and  the 
absence  of  intermediate  products  indicates  that  the  process  is  one 
of  direct  oxidation  of  aniline. 
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The  solations  of  aniline  chlorate  may  be  boiled  nnohanged  but 
yield  emeraldine  in  abundance  on  heating  with  addition  of  HCl  or 
of  ferric  chloride,  aniline  chloride  or  dilute  chromic  acid  mix- 
ture. Pure  emeraldine  is  obtained  by  treating  the  crystals  of 
aniline  black  with  HCl,  alcohol,  ether,  and  dilute  KHO  in  succes- 
sion. This  corresponds  to  formula  CjgHjjNjHCl,  but  the  true 
molecular  wt.  is  as  yet  undetermined.  By  distillation  with  zinc 
dust  the  authors  obtained  diphenylphenylendiamine,  diphenyl- 
amine,  diamidodiphenylamine  and,  in  lesser  quantity,  phenylendia- 
mine,  aniline  and  ammonia. 

The  authors  regard  emeraldine  as  a  chlorine  substitution  product 
of  the  base  Cj  gll  j  5N3  and  not  as  a  hydrochloride  of  that  base;  i.  6., 
as  C^glli^ClNj  and  not  C^ftlligNgllCl.  The  latter  formula 
maintained  by  Nietzki  (1876,  222,  692),  is  discredited  by  the  facts 
that  chlorine  is  not  removed  from  emeraldine  by  silver  oxide,  and 
that  the  chlorates  of  heavy  metals,  such  as  are  used  in  develop- 
ment of  aniline  black,  furnish,  by  decomposition,  oxides  of  chlorine 
which  are  capable  of  yielding  chlorinated  derivatives  of  organic 
bodies. 

The  use  of  heavy  metals  in  the  development  of  aniline  black 
depends  upon  the  property  possessed  by  their  chlorates  of  setting 
free  HCl,  which  is  the  essential  condition  m  the  development  of 
aniline  black.  The  re eren oration  of  these  chlorates  in  ])resence  of 
KCIO3  used  in  the  process  permits  the  repeated  transfer  of  IICl, 
and  the  minute  i)roportion  of  the  salts  of  vanadium,  copper,  etc., 
required  is  thus  explained.  Free  llCl  decomposes  aniline  chlorate 
and  produces  emeraldine.  In  a  direct  exj)erinient  in  which  fibrous 
material  was  treated  with  mixtures  of  aniline  chlorate  and  hydro- 
chloride the  addition  of  HCl  effected  rapid  development  of  black 
at  moderate  temperatures  (3l''-l^5°)  while  without  this  addition  a 
temperature  of  fc0"-00"  was  require<l,  the  necessary  IICl  being  then 
set  free  from  the  aniline  salts.     [JJhuj,  pol.  Jour.^  254,  265.) 

A.  A.  B. 


Conversion  of  Liquid  Fat  Acids  into  Solid  Products. 

The  method  of  St.  Cyr.  Radison  (of  Marseilles),  for  converting 
oleic  acid,  a  bye-product  of  the  fat  industry,  into  solid  palmitic 
acid  rests  upon  the  reaction  discovered  by  Varrentrap  in  1841,/.  e.. 
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treatment  with  fused  caustic  potash  in  large- excess,  whereby  potas- 
sium palmitate  and  acetate  and  free  hydrogen  are  produced. 

Ci8H340,+2KOH-C,,H3,KO,+C,H3KO,  +  H, 

The  operation  is  carried  out  in  a  decomposing  vessel  of  wrought 
iron  with  cast  iron  bottom  heated  over  an  open  fire,  with  a  large 
fire  space  in  order  that  the  necessary  temperature  may  be  uniformly 
maintained. 

In  the  process  of  W.  L.  Carpenter  (J.  Soc.  Ch.  Ind.,  1884-200), 
a  closed  pan  provided  with  manhole,  safety  valve,  gas  exit,  tube 
and  stirrer  is  used.  The  gaseous  products  are  passed  through 
a  coke  scrubber  and  thence  into  a  holder.  The  charge  is  1,600 
kilos,  oleic  acid  and  2800  KHO  solution,  sp.gr.  1.4.  Decomposition 
begins  at  290°  C;  the  most  favorable  temperatures  for  the  opera- 
tion being  from  300°-310°.  At  320'' destructive  distillation  begins 
and  steam  is  blown  in  as  a  preventive  measure  when  this  tempera- 
ture is  reached.  The  process  lasts  86-40  hours.  The  end  of  the 
reaction  is  ascertained  by  testing  the  fusing  point  of  the  palmitic 
acid  i)roduced,  using  the  method  of  Dalican.  {Ding,  poL  Jour.y 
254,  204.)  A.  A.  B. 

Preparation  of  Barium  aiul  Strontium  Hydrate. 

Leplay's  method  (D.  R.  P.,  28,767,  Oct.  13,  1883),  depends  upon 
the  action  of  superheated  steam  upon  the  highly  heated  carbonates 
of  those  bases,  which  have  previously  been  moulded  into  balls  or 
cylinders.  The  material  is  heated  to  a  red  heat  and  the  tempera- 
ture of  the  steam  nmst,  in  all  cases,  exceed  110°  C.  The  hydrates 
are  formed  at  temperatures  above  their  fusing  points  and  flow  off 
into  appropriate  vessels  as  fast  as  formed.  The  fused  hydrates, 
however,  dissolve  about  25 j^  of  their  respective  carbonates  without 
becoming  infusible.  The  separation  of  the  hydrates  from  unde- 
composed  carbonate  is  facilitated  by  adding  caustic  alkalies  to  the 
water  used  to  mix  with  the  pulverized  carbonate  before  moulding 
it  into  cylinders.  The  temperature  of  decomposition  of  the  car- 
bonates lies  near  the  fusing  point  of  cast  iron.  By  the  substitution 
of  alkaline  carbonates  for  the  caustic  alkalies  used  above,  the  pro- 
cess may  be  made  to  yield  alkaline  hydrates  also.  Barium  and 
strontium  hydrates,  being  practically  insoluble  in  caustic  alkalies, 
are  readily  separated  from  the  latter  by  water.  (Ding,  pol,  Jour.y 
264,  436.)  A.  A.  B. 
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The  Fnsion,  Cagtlng,  etc.,  of  Iridium.    N.  W.  Pbbbt. 

An  extended  description  of  the  iridiam  indostiy  ae  recently  de- 
veloped by  the  introdaction  of  the  Holland  process,  together  with 
many  practical  details  and  an  index  to  the  literature  of  iridiuoL 
{Chem.  NewSf  61, 1.)  A.  A.  B. 

On  Some  New  Paraffins.    K  B.  Sobabji. 

Cetane,  C,  eHg^,  made  from  cetyl  iodide  by  action  of  sine  and 
fnming  HCl,  is  a  crystalline  solid  fasing  at  19-20°,  boiling  at  278° 
and  yielding  vapor  density  7.85-7.90.    Theory  requires  7.84. 

Dlcetyl,  0,,Hf  0,  and  diheptyl,  Cj^Hjo,  were  prepared  by  the 
method  of  Wurtc  ;  action  of  sodium  upon  iodides  of  the  alcohol 
radicles.  Dicetyl  crystallizes  in  pearly  scales  from  its  solution  in 
acetic  acid ;  fuses  at  70°,  boils  at  a  temperature  far  above  the 
range  of  the  mercury  thermometer,  distills  unchanged  and  is  not 
dissolved  or  blackened  by  strong  sulphuric  acid  at  150°.  Yapor 
density  found,  16.1-15.64,  calculated  15.5.  Diheptyl  is  a  colorless, 
mobile  oil,  having  a  slight  odor,  solidifying  at  6°,  boiling  at  245^ 
St  750  m.  UL  without  decomposition,  and  yields  a  vapor  density  of 
7.06-7.04.    Theory  6.82.     {J.  Ch.  Soc.y  266,  37.)  A.  A.  B. 


ABSTBACT8  :    JLMBBICAN    PATENTS.  67 

Abstracts  of  American  Patents  Relating  to  Chemistry. 

(From  the  Official  Qcuette  of  the  U.  8.  Patent  Office,) 


February  3,  1886. 

811,470.— Composition  for  preserving  eggs. — C.  U.  Chamberlin. 
Consists  of  alcohol,  crystals  of  salicylic  acid,  deodorized  wood-naphtba^ 
bleached  resin -lac  and  powdered  chalk. 

311,483. — Apparatus  for  manufacturing  gas. — A.  O.  Granger  and  J.  H. 
Collins,  Jr. 

Water  gas  is  made  by  the  decomposition  of  steam  in  contact  with  heated 
oarbon  in  a  furnace,  and  such  gas  is  passed  into  the  bottom  of  a  vertical 
heated  flue  or  chamber,  and  is  therein  enriched  or  carbureted  with  hydro- 
carbon vapor  sprayed  in  at  the  top  of  the  flue.  The  carbureted  gas  is  fixed  in 
the  heated  flues  of  the  fixing  chamber. 

311,484. — Gas-generating  apparatus. — A.  O.  Granger. 

311,498. — Apparatus  for  generating  gas.— I.  James. 

311,506. — Refrigerating  machine. — C.  G.  Mayer. 

81 1,529.— Lubricant.— II.  Uiedel. 

Consists  of  mineral  oil,  boiled  linseed  oil  and  powdered  plumbago. 

311,542. — Process  of  refining,  reducing  and  separating  hydrocarbon  oils.— 
E.  W.  Strain. 

The  oils  are  first  subjected  in  transit  and  under  pressure  to  heat  which  will 
vaporize  them,  then  the  oil  is  sprayed  into  an  expansion  chamber  in  the 
presence  of  superlieftted  steam,  where  the  oil  and  vapors  are  separated,  and, 
finally,  the  vapors  are  conducted  through  a  surface  or  air  condenser,  where 
the  vapors  of  different  degrees  of  gravity  are  trapped  and  separated  at  the 
points  of  conilensation. 

311,555. — Composition  for  soap. — H.  Zahn. 

Claims  the  use  of  a  silicious,  alkaline  earth  in  soap  making. 

811,5<>9. — Composite  roofing. — W.  Coultas. 

A  covering  for  boilers,  roofs,  etc.,  consisting  of  an  argillaceous  paste  or 
plaster,  mixed  with  fibrous  material  and  soot.  The  composition  is  coated 
with  tar  after  being  applied. 

311.5S.*{ — Inextinguishable  lamp  for  marine  and  land  purposes. — J.  R. 
Holmes. 

81 1,5S5. — Hydraulic  main  for  gas  works. — C.  W.  Isbell. 

81 1,590. — Method  of  and  apparatus  for  mashing  and  cooking  grain. — F.  O. 
Einz. 

311,595. — Production  of  sulphurous  acid. — J.  S.  McDougall. 

Sulphurous  acid  is  produced  by  forcing  air  under  pressure  into  a  close  vessel 
or  retort,  containing  ignited  sulphur  or  sulphur  bearing  material,  a  low  tem- 
perature being  niaiutained  in  the  vessel  or  retort,  by  surrounding  it  with  a 
cooling  medi^im. 
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811,646.— Liquefaction,  dextrination  and  saccharification,   by  means  of 
malt  of  the  starch  in  amylaceous  substances. — L.  Cuisinier. 

81 1,694.~ Apparatus   for   the   manufacture   of   artificial    stone. — C.   I. 
Walker. 

311,699.— Apparatus  for  recovering  volatilized  metals.— A.  F.  Wendt. 

811.748.— Metal-extracting  apparatus. — W.  Hamilton. 

81 1 .  749.— Metal-extracting  apparatus. — W.  Hamilton. 

811,750. — Covering  for  steam  pipes. — J.  M.  Hammill. 
Consists  of  superposed  layers  of  paper  or  other  material  having  granulated 
cork  adhesively  applied. 

811,799. — Heater  and  evaporator  for  syrup  and  other  liquids. — H.  Y.  y 
Lazarte  and  £.  P.  Laree. 

811,082.— Paddling  and  heating  furnace. —T.  H.  Bennett. 

811,804. — Calcining  and  chloridlzing  furnace. — W.  H.  H.  Bowers. 

311,830. — Manufacture  of  iron  and  steel. — J.  Grotten thaler. 
The  iron  is  purified  and  decarburized  by  melting,  adding  sulphur  and  mix- 
ing it  therewith  by  puddling. 

811,858.— Gas  machine.- W.  C.  Strong. 

February  10th,  1885. 

311,878. — Magma  pump. — Geo.  Dinkel. 
This  ia  a  pump  for  pumpinij  semi-fluid  masses. 

311,895. — Manufacture  of  hydraulic  cement. — D.  Griffiths. 
To  the  calcined  cement-rock  or  hydraulic  limestone,  is  added   some  of  the 
raw  rock  containing  silica  and  slaked  lime. 

311,938.— Paper  for  roofing  felt.— C.  W.  Armour. 

811,983.— Paper  for  sheathing,  &c. — C.  W.  Armour. 
The  paper  is  made  of  spent  tan  bark,  meadow  hay  and  mill  waste,  and  is 
covered  on  both  sides  with  a  layer  of  paper  pulp. 

311,967. — Method  of  an  apparatus  for  enriching  and  burning  water  gas.— 
C.  J.  Eames. 
This  is  a  process  for  applying  water  gas  in  metallurgical  operations. 

311,998. — Process  of  filling  bottles  with  aerated  beverages. — G.  Matthews. 

812,010. — Protected  nitrate  of  ammonia  for  use  in  explosive  compounds. — 
R.  S.  Penniman. 

Nitrate  of  ammonia  Ls  protected  against  deliquescence  by  a  coating  of  pe- 
troleum or  its  products. 

312,037.— Sectional  non-conductive  covering  for  tubes.— W.  M.  Suhr. 
A  tube  covering  consisting  of  plaster  of  Paris,  asbestus  and  sawdust,  covered 
on  the  outside  with  felt. 
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812,045.— Process  of  annealing  copper  wire. — W.  Wallace  and  T.  J. 
Wood. 

Coils  of  wire  are  packed  in  pots  with  oxide  of  copper,  and  heated  in  the 
^uinealing  furnace. 

312,057. — Composition  for  the  manufacture  of  artificial  stone. — J.  L.  Wray. 
Consists  of  water,  lime,  alum,  glue  and  common  mortar. 

312,106.— Gasmeter.—Gustav  Fajen. 

312,142. — Method  for  deoxidizing  the  surface  of  sheet  metal. — ^E.  V.  Mc- 
CJandless. 

The  oxidized  iron  or  steel  platen  are  heated  in  a  current  of  natural  gas,  or 
other  deoxidizing  gas. 

812,186.— Apparatus  for  caburetting  air  and  gas.— J.  S.  Butler. 

312,187.— Filter.— C.  De  Los  Uios. 

312,240. — Amalgamator. — R.  J.  Atcherley. 

Fel/ruary  17,  1885. 

312,248. — Manufacture  of  potassium  ferrocyanide. — H.  Bower. 

Nitrogenous  animal  matters,  potassium  carbonate  and  iron  are  mixed  to- 
gether and  heated.  The  resulting  melt  is  treated  with  water,  and  carbon 
dioxide. 

312,270.— Insecticide.— J.  B.  Hoag. 

Consists  of  cayenne  pepper,  American  hellebore  root,  Paris  green,  sugar 
and  carbolic  acid. 

312,281.— Filter.— J.  Mallie. 

312,280. — Air  or  gas  carburetor. — J.  M.  Palmer. 

312.333. — Apparatus  for  separating  or  concentrating  material  of  different 
specific  gravities. — A.  E.  Crow  and  W.  L.  Crow. 

312,341. — Apparatus  for  drying  starch. — W.  Duyrea. 

The  starch  i.s  dried  on  endless  aprons,  in  chambers  heated  by  hot  air. 

312,342.— Apparatus  for  drying  the  b3'e-products  of  starch  manufacture 
and  other  vegetable  matters. — W.  Duryea. 

312,351. — Process  of  oxidizing  linseed  and  other  oils. — J.  W.  Hoard  and 
F.  K.  Hoard. 

The  oil  is  oxidized  by  passing  and  repassing  11,  by  the  agency  of  a  blast  of 
air  through  an  atomizer,  within  the  vessel  containing  the  liquid  under  treat- 
ment. 

312,356.— Artificial  stone.— J.  D.  King. 

Consists  of  sand,  cement,  water,  soluble  glass,  borax,  saltpetre,  dried  alum 
and  salt. 

812,418. — Manufacture  of  linseed  and  other  oils. — H.  F.  Jaryan. 
The  oil  is  extracted  by  .solvents  and  filtered  through  animal  charcoal  in  the 
•cold,  for  the  purpose  of  bleaching  and  deodorizing  it. 
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812,422.— Glass  melting  furnace.— G.  R  Benjamin. 

812,481.— Gas  apparatus.— W.  M.  Casler. 

Coal  is  distilled,  and  the  resulting  gas  is  enriched  or  carbureted  with  the* 
▼spor  of  hydrocarbon  oil,  the  oil  being  admitted  to  the  retort  containing  the 
coal  by  a  supply  pipe.  Tlie  gas,  after  leaving  the  retorts,  is  purified  by  pass- 
age through  a  mixture  of  sawdust,  iron  filings  and  salt. 

812,510. — Sorghum  evaporator. — D.  Rather,  Jr.,  and  8.  Rather. 

812,525. — Bleaching  compound  for  jute,  paper  stock,  etc.— P.  Souders, 
C.  Smith,  H.  M.  Craighead  and  N.  Souders. 

The  stock  is  mixed  with  a  composition  of  alum  and  clay,  raised  to  steam 
heat,  and  bleaching  powder  is  then  added. 

812,527.— Filter.— F.  X.  Spltznagel. 

812,580. — Process  of  preparing  ores  for  amalgamation  and  desulphurizing' 
the  same.— C.  R.  Squire. 

The  ore  is  prepared  and  desulphurized  by  immersing  in  a  solution  of  salt- 
cake. 

812,587.— Treatment  of  ores  for  amalgamation. — C.  R.  Squire. 
The  ore  is  desulphurized  by  subjecting  to  a  mixture]  of  a  solution  of  salt- 
cake  and  a  solution  of  nitre-cake. 

812,592. — Apparatus  for  treating  the  refuse  from  breweries. — P.  W. 
Wiesebrock. 

812,508. — Preserving  brewers'  grain. — F.  W.  Wiesebrock. 

Tlie  refuse  from  starch  and  glucose  factories  and  breweries,  is  first  treated 
with  jin  antiseptic,  ami  then  dried  by  forced  currents  of  air,  heated  to  a  high 
temperature.  W.  R. 
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Rbgulab  Meeting — held  March  6thy  1884. 

Dr.  A.  R.  Leeds  in  the  chair. 

The  minutes  of  the  meeting  of  Fehuary  6th  were  read  and  ap* 
proved. 

Dr.  Waller  reported  that  $176.50  had  been  received  for  the 
Watts  Fund,  and  gave  a  synopsis  of  a  letter  received  from  Dr.  At- 
kinson in  which  it  was  stated  that  the  amount  subscribed  in  Eng- 
land, up  to  February  1st,  was  £1,469. 

Dr.  T.  Sterry  Hunt  was  substituted  for  Prof.  S. W.  Johnson  on  the 
Silliman  Memorial  Committee. 

Mr.  S.  W.  Williams  of  72  William  street,  New  York  City,  was 
elected  a  member. 

The  resignation  of  Stewart  C.  Squier,  Associate  Member,  was 
read  and  accepted. 

Dr.  C.  A.  Doremus  read  a  paper  on  "  A  simple  apparatus  for  the 
rapid  estimation  of  Urea." 

The  meeting  was  then  adjourned. 

C.  E.  MUNSELL, 

Recording  Secretary. 


THE  WATTS'  SUBSCRIPTION. 

Dr.   E.  Waller  announces  the  following  subscriptions  to   the 
Watts  Fund,  up  to  March  6th,  1886: 

A.  L.  Colby $5  00 

Prof.  S.W.  Johnson 5  00 

E.  B.  Wood,  M.D .-    6  00 

Prof.  P.  H.  Storer 25  00 

Prof.  G.P.  Barker 5  00 

8.  A.N 100 

*'W" 3  00 

Prof.  Henry  Morton 10  00 

P.  P 5  00 

Dr.  Alfred  Springer 10  00 

Prof.  H.  B.  Cornwall 5  00 

J.  H.  Stebbins,  Jr 2  00 

Dr.  C.  F.  Chandler 25  00 


Dr.  J.  C.  Booth ..$10  00 

Prof.  F.  P.  DunniDgton 10  00 

G.  W.  Riggs 5  00 

H.  Holt 10  00 

J.  B.  Mackintosh 10  00 

E.  W.  M 2  50 

A.  A.  Breneman 5  00 

"F.  C.  S." 5  00 

M.  E.  Waldstein 5  00 

G.  Miller 5  00 

P.  Casamajor 5  00 

Prof.  A.  R.  Leeds 5  00 

Dr.  E.  R.  Squibb 5  00 
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A  SIMPLE  APPARATUS  FOR  THE  RAPID  ESTIMATION 

OF  UREA. 

By  Chablbr  A.  Dobemus,  M.D.,  Ph.D. 

Of  the  many  methods  that  have  been  suggested  for  the  estima- 
tion of  this  most  important  constituent  of  urine  only  two  have 
practically  survived.  Liebig's  method  of  precipitating  the  urea 
with  mercuric  nitrate  and  Davey's  of  decomposing  the  urea  with 
sodium  hypochlorite,  the  latter  subsequently  modified  by  Knop, 
who  used  sodium  hypobromite,  are  the  only  ones  that  we  find  given 
in  works  on  umiary  analysis  of  recent  date.  It  is  not  so  much  on 
account  of  their  superiority  but  of  their  convenience,  that  these 
have  outlived  other  processes.  Next  to  the  determination  of  the 
presence  or  absence  of  albumen  and  sugar  there  is  no  one  constituent 
the  variation  of  whose  excretion  it  is  more  important  to  know  than 
th^t  of  the  urea.  This  is  especially  the  case  since  we  have  no  ex- 
act, rapid  method  of  ascertaining  the  quantity  of  albumen  voided, 
and,  in  cases  of  Bright's  disease  a  determination  of  the  elimination 
of  the  urea  becomes  a  matter  of  moment. 

For  several  years  past  the  modification  of  Davey's  method  sug- 
gested by  Dr.  Williams  has  been  in  use  in  the  laboratory  of  the 
Bellevue  Hospital  Medical  College.  The  apparatus  is  very  simple, 
consisting  of  a  graduated  burette  connected  with  a  double  bulb  ap- 
paratus by  a  rubber  tube.  A  measured  quantity  of  urine  is  placed 
in  one  bulb  and  several  times  its  volume  of  hypobromite  in  the 
other.  The  bulb  apparatus  is  then  connected  with  the  burette 
which  is  placed  in  a  tall  jar  of  water. 

The  level  of  the  water  inside  the  burette  and  out  is  equalized 
and  the  point  at  which  it  stands  noted.  The  urine  is  then  gradually 
mixed  with  the  hypobromite  and  the  increase  in  volume  of  gas  in 
the  apparatus,  due  to  the  evolution  of  nitrogen,  measured  on  the 
burette.  The  multiplication  of  the  number  of  cubic  centimeters 
by  the  factor  0.0027  gives  the  weight  of  urea  in  grams.  A  further 
calculation  gives  either  the  percentage  or  the  total  quantity  voided 
in  24  hours. 

To  lessen  the  cost  of  an  outfit  for  urinary  analysis  the  above 
apparatus  was  arranged  in  such  a  way  that  only  one  piece,  the  bulb 
part,  was  exclusively  used  for  this  determination.  The  burette 
served  as  a  measure  for  all  quantitative  volumetric  operations  as 
did  also  the  graduate  jar.     But  the   apparatus,   simple  as  it  is,  has 
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an  any  oae  wonld  soon  ascertain  in  the  practical 
of  it  in  laboratory  instruction.    Forthe  practitioner  of  medicine 
^-^  it  is  not  always  in  order  and  the  determination 
[         \  takes    time.     A  calculation    is   necessary  even 
tbongb  a  table  is  frequently  given  to  which  the 
operator  may  refer.     The  leveling  of  the  water  is 
annoying  and  though   the  determination  (tan  bif 

J made  more  accurately  when  corrections  for  tem- 

/"^^N     CT   j?   ptrature  and  pressure  are  used  in  the  ealcnlattoo 
""  than  with  tht  procesH  to  be  described,  as  it  is 

practically    carried    out,    there    is    scarcely   any 
advantage. 

Recently  Dr.  E.  R.  Squibbs  *  has  published  a 
description  of  an  apparatus  which  he  commends 
for  use  in  hospitals  and  private  practice  since 
the  necessary  parts  aru  easil}'  obtained  and  the 
execution  of  the  teat  simple  enough  to  entrust  it 
.MCJim:  to  a  nuTfie  or  orderly. 

The   general  form  of  the  apparatus  shown  in 
the  cut    is   not    new.     It   was    in  use    in   Prof. 
Kuebae^M     laboratory    in    Heidelberg    in    18V1, 
where  it  was  employed  in  the  detection  of  fer- 
mentable sugars  by  intro- 
ducing some  yeast  in  the 
liquid  and  setting  the  tube 
in  a  warm   place.      The 
carbon    dioxide    evolved 
collected  in  the  long  arm. 
Since  then  it  has  been 
given  in  works  on  animal 
chemistry. 

Rough  trials  with  an  ex- 
temporized apparatus  led 
to  the  ordering  of  a  tube 
graduated   in  cubic  centi- 
Pj^j  j  meters.     Further  experi- 

ments with  this  caused  the  change  in  the  graduation,  which  is  now 
made  to  read  either  fractions  of  a  gram  of  urea  in  a  cubic  centi- 
meter of  urine  or  the  nnmber  of  gntins  per  fluid  ounce  of  arine. 
•BpltemeriB,  VoiTlI.,  p.  488.  l5*! 
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A  SIMPLE  APPARATUS  FOR  THE  RAPID  ESTIMATION; 

OF  UREA. 

l^Y  Chablbh  a.  Dobkmus,  M.D.,  Ph.D. 

or  the  many  methods  that  have  been  suggeHted  for  the  estima- 
tion of  this  mo8t  important  constituent  of  urine  only  two  havt 
practically  survived.  Liebig's  method  of  precipitating  the  urea 
with  mercuric  nitrate  and  Davey's  of  decomposing  the  urea  with 
sodium  hypochlorite,  the  latter  subsequently  modified  by.  Knop. 
who  used  sodium  hypobromite,  are  the  only  ones  that  we  find  giyeii 
in  works  on  nmiary  analysis  of  recent  date.  It  is  not  so  maoh  on 
account  of  their  superiority  but  of  their  convenience,  that  them* 
have  outlived  other  processes.  Next  to  the  determination  of  the 
presence  or  absence  of  albumen  and  sugar  there  is  no  one  constitaeBt 
the  variation  of  whose  excretion  it  is  more  important  to  know  than 
that  of  the  urea.  This  is  especially  the  case  since  we  have  no  ex- 
act, rapid  method  of  ascertaining  the  quantity  of  albumen  voided, 
and,  in  cases  of  Bright's  disease  a  determination  of  the  elimination 
of  the  urea  becomes  a  matter  of  moment. 

For  several  years  past  the  modification  of  Davey's  method  sng- 
gested  by  Dr.  Williams  has  been  in  use  in  the  laboratory  of  the 
Bellevue  Hospital  Medical  College.  The  apparatus  is  very  simple, 
consisting  of  a  graduated  burette  connected  with  a  double  bulb  ap- 
paratus by  a  loibber  tube.  A  measured  quantity  of  urine  is  placed 
in  one  bulb  and  several  times  its  volume  of  hypobroniite  in  the 
other.  The  bulb  apparatus  is  then  connected  with  the  burette 
which  is  placed  in  a  tall  jar  of  water. 

The  level  of  the  water  inside  the  burette  and  out  is  equalized 
and  the  point  at  which  it  stands  noted.  The  urine  is  then  gradually 
mixed  with  the  hypobromite  and  the  increase  in  volume  of  gas  in 
the  apparatus,  due  to  the  evolution  of  nitrogen,  measured  on  the 
burette.  The  multiplication  of  the  number  of  cubic  centimeters 
by  the  fa(;tor  0.0027  gives  the  weight  of  urea  in  grams.  A  further 
calculation  gives  either  the  percentage  or  the  total  quantity  voided 
in  24  hours. 

To  lessen  the  cost  of  an  outfit  for  urinary  analysis  the  above 
apparatus  was  arranged  in  such  a  way  that  only  one  piece,  the  bulb 
part,  was  exclusively  used  for  this  determination.  The  burette 
served  as  a  measure  for  all  quantitative  volumetric  operations  as 
did  also  the  graduate  jar.     But  the   apparatus,   simple  as  it  is,  has 
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Dr.  Geo.  B.  Fowler's  method  f  which  needs  but  a  urinometer  for 
the  measurement  of  the  loss  of  gravity  a  urine  mixed  with  hypobro- 
mite  or  hypochlorite  sustains  by  the  escape  of  nitrogen,  is  extremely 
simple,  but  requires  time  for  the  execution  of  the  test  and  a  cal- 
culation, which,  to  the  average  medical  man,  is  repugnant. 

A  solution  of  sodium  hydrate,  made  by  dissolving  100  grams  of 
the  solid  in  250  c.  c.  of  water  (or,  for  those  who  prefer  the 
apothecary's  measures,  6  oz.  to  the  pint  of  water),  is  kept  on  hand 
in  a  bottle  with  a  paraffined  or  rubber  stopper. 

With  this  a  solution  of  hypobromite  is  freshly  made  by  adding 
26  c.  c.  of  bromine,  cooling  and  diluting  to  500  c.  c.  with  water. 
Enough  of  the  hypobromite  is  poured  into  the  bulb  of  the  ureometer 
to  fill  the  long  arm  and  the  bend  when  the  apparatus  is  tilted. 

1  c.  c.  of  urine  is  drawn  into  the  nipple  pipette  and  delivered 
slowly,  by  pressing  the  nipple,  through  the  hypobromite  into  the 
long  arm  of  the  ureometer.  The  urine  rises  through  the  hypobro- 
mite and  the  decomposition  of  the  urea  is  instantly  affected.  With 
good  hypobromite  very  little  gas  either  escapes  from  the  long  arm 
or  is  disengaged  after  three  or  four  minutes  standing.  The  read- 
ing of  the  instrument  gives  at  once  the  quantity  of  urea,  if  in  grams, 
in  1  c.  c.  of  urine,  if  in  grains,  then  per  fluid  ounce. 

When  the  centesimal  scale  is  used,  multiplying  the  result  by  1 00 
gives  the  so-called  percentage.  This  is  really  not  correct  but  is  the 
weight  of  urea  in  100  c.  c.  of  urine.  When  the  Sp.  Gr.  of  the  urine 
is  known,  the  percentage  by  weight  may  be  quickly  calculated. 

The  graduation  of  the  instrument  to  indicate  weight  of  urea  does 
away  with  tables  or  calculations.  Usually  the  test  is  sufficiently 
accurate  not  to  require  the  reading  of  the  temperature  or  the  lower- 
ing of  the  ureometer  in  water,  to  eliminate  the  error  due  to  differ- 
ence in  level  in  the  liquid  in  the  two  arms  of  the  apparatus.  Tlie 
instrument  is  graduated  on  the  practical  basis  ascertained  by 
Russell  and  West  *  for  65°  F. 

As  the  hypobromite  deteriorates,  it  is  wise  to  make  up  small 
quantities  at  a  time.  For  this  pui-pose  one  volume  of  bromine  is 
added  to  10  volumes  of  sodium  hydrate  and  subsequently  mixed 
with  10  of  water. 

For  convenience  the  ureometer  may  be  filled  to  the  mark  =  with 
sodium  hydrate,  1  c.  c.  of   bromine  is  then   added  by  means  of  the 

t  if.  Y,  Med.  Jour.,  June,  1877. 
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nipple  pipette  and,  when  it  has  oombined  with  the  soda,  enough 
water  is  added  to  fill  the  long  arm  and  bend  of  the  nreometer. 

Other  solutions  which  decompose  urea  with  evolution  of  either 
nitrogen  or  nitrogen  and  carbon  dioxide  may  be  employed  instead 
of  the  hypobromite  but  offer  no  practical  advantage. 

In  hospitals  a  fresh  daily  supply  of  hypobromite  can  be  ordered 
for  general  use  and  perhaps  through  the  use  of  some  such  speedy  yet 
fairly  accurate  method  as  this  our  information  concerning  the 
elimination  of  what  is,  by  all  odds,  the  most  important  constituent 
of  the  urine  will  be  largely  increased.  To  the  office  practitioner  it 
offers  a  ready,  cleanly  and  rapid  method  of  analysis  and  to  the 
general  practioner,  a  substitute  for  even  so  simple  a  test  for  urea  as 
the  mere  addition  of  nitric  acid,  one  which  commends  itself  at  least 
on  the  score  of  rapidity  and  approximate  accuracy. 

*Jour.  Chem.  8o€.,  la,  1874,  749. 


76  abstracts:  qenbral  and  inorganic  cbbuistbt. 

ABSTRACTS. 

GENERAL  AND  INOEaANIC  CHEMISTR7. 


On  the  Purple  Colors  Derived  from  Gold.    M.  M^llbbv 

The  author  gives  a  historical  sketch  of  former  writings  on  this 
subject  and  mentions  the  two  theories  of  the  formation  of  "  Purple  of 
Cassius."  The  one  maintained  by  Gay-Lussac,  Proust  and  Debray, 
ascribed  the  color  to  metallic  gold  in  minute  division;  the  other 
considered  it  due  to  the  presence  of  an  oxide  of  gold,  and  num- 
bered among  its  supporters  Berzelins,  Strecker,  and  others.  J.  C. 
Fisher  claimed  to  have  discovered  a  red  modification  of  the  metal , 
which  the  author,  however,  believes  to  have  been  nothing  more 
than  ordinary  gold  in  a  finely  divided  state.  He  maintains  that, 
in  the  thinnest  possible  films,  the  metal  is  transparent  for  the  red 
rays  only,  and  explains  the  green  color  seen  through  gold  foil  by 
transmitted  light  as  a  phenomenon  of  optical  interference.  If  the 
color  of  the  Purple  of  Ca^sius  is  owing  to  the  finely  divided  metal, 
a  number  of  analogous  products  might  be  formed.  Of  such  he  pre- 
pared a  considerable  number,  the  gold  being  precipitated  on  various 
insoluble  bases.  Magnesium  oxide,  suspended  in  water,  being  heated 
with  a  solution  of  chloride  of  gold  to  near  the  boiling  point,  the 
metal  is  precipitated  on  the  base  in  combination  with  oxygen.  A 
pale  yellow  precipitate  is  obtained,  which,  after  repeated  washing 
with  water,  yields,  when  heated  to  redness  a  fine  purple-red  pigment. 
The  water  of  hydration  is  expelled  from  the  magnesia,  the  oxide 
of  gold  being  at  the  same  time  reduced  to  the  metallic  state.  In 
order  to  exclude  the  possibility  of  an  imperfect  reduction,  the 
preparation  was  heated  in  a  current  of  hydrogen,  but  the  color  was 
not  thereby  destroyed.  For  this  reason  the  author  decides  in  favor 
of  the  Gay-Lussac  theory.  Similar  results  were  obtained  when 
using  lime,  alumina  and  other  bases,  the  compounds  so  prepared 
surpassing  in  brillancy  the  well  known  Purple  of  Cassius.  The 
author  is  making  experiments  with  a  view  to  determine  how  far 
other  metals,  especially  copper  and  silver,  possess  the  i)ower  of  col- 
oring white  bases,  when  precipitated  on  these  in  a  finely  divide  d 
state.     (Jour,  prakt.   Chem,,  30,  i?^^.)  H.  M.  R. 


ABSTBACTS  :   GBNBRAL  AN}>   IXOBGANtC   CHEMISTRY.  ^T 

Qn  Metallic  Galllam.     K  Ehblich. 

Galliam  was  discovered  by  Lecoq  de  Boisbaudran  in  1875,  in  a 
zinc  ore  from  Pierrefitte,  and  afterwards  found  in  a  variety  6i 
blende  from  Bensberg-on-the-Rhine.  The  autbor  was  the  first  to 
prepare  the  metal  in  Germany  for  commercial  purposes  in  the  es- 
tablishment of  Dr.  Schuchardt.  In  a  preliminary  experiment 
0.6  grm.  of  the  metal  was  obtained  from  80  kilos  of  zinc  blende.  Cef* 
tain  improvements  in  the  process  made  it'possible  to  e)ctract,  within 
2-3  days,  the  gallium  contained  in  6  cwts.  of  the  mineral.  Th^ 
melting  point  of  the  metal  is  30.5  ^  and  its  lustre  exceeds  that  of 
mercury.     (Chem,  Zeit,^  9,  1(8.)  11.  M.  R. 

Differential  Dilatometer  and  its  Use  in  Examinations  on 
the  Formation  of  Alums.  W.  Spring.  (Ber.d.ch.  Ges.,  1884^ 
404.)  J.  H.  S.,  Jr. 

On  the  Expansion  of  the  Alums.    W.  Spring.    {Ber.  d.  ch. 

Ges.,  1884,  408.)  J.  H.  S.,  Jr. 

Influence  of  Sunlight  on  the  Titaiity  of  the  Germs  of 
Microbes.    E.  Duclaux. 

^^  Air  and  sunlight  are  cousideived  as  haying  great  influence  on 
private  and  public  health,  but  the  measure  of  their  influence  was 
impossible  while  the  vague  ideas  formerly  held  on  the  nature  of 
epidemic  and  contagious  diseases  prevailed.  In  our  day  the  part 
played  by  microbes  in  such  diseases,  becomes  better  established 
and  more  precise  from  day  to  day,  and  it  has  become  useful  to 
solve  the  following  problemT  What  influence  has  sunlight  in  the 
destruction  of  atmospheric  germs  ?  '* 

The  author  takes  into  consideration  the  fact  that  the  germs  of 
aerobean  microbes  have  greater  power  of  resistance  than  those  of 
the  anaerobeans.  He  made  his  experiments  with  germs  of  7^H>^ 
thriXy  an  organism  already  described  by  him  in  his  researched  6ti 
milk.  These  organisms  are  destroyers  of  albuminoids.  The  sp^ieU 
Tyrothrix  acabes  was  chosen,  as  it  is  easily  recognised  by  its  gram 
ular  aspect.  Thii  microbe  was  cultivated  in  milk,  previously  sUttr 
ilized.  Five  droplets  t)f  this  cultivation  were  placed  in  a  number 
of  sterilized  flasks,  '6ne  droplet  to  each  flask.  These  fltoks  wieti^ 
covered  with  sterilised  tottM  to  lillbW  tree  aoc^s^of  aih    8ome  ot 
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these  flasks  was  exposed  to  sunlight,  while  others  were  plao^  in  a 
stove  and  kept  at  the  same  temperature  as  the  first,  but  exposed  to 
diffused  light  only. 

After  standing  for  a  certain  time,  sterilized  milk  was  introduced 
into  each  flask.  The  earliest  experiments  date  three  years  back, 
and  during  that  time,  not  one  of  the  flasks  kept  heated,  but  not  ex- 
posed to  direct  sunlight,  has  been  sterilized.  The  spores  of  T^/ro- 
thrix  8cabe8  preserve  their  vitality  for  at  least  three  years,  under 
the  combined  influence  of  the  action  of  air  and  of  a  tropical   heat. 

As  to  the  flasks  exposed  to  sunlight,  those  exposed  for  two  weeks 
to  an  August  sun  showed  no  decrease  of  vitality.  After  exposure  to 
sunlight  for  one  month,  there  was  a  decrease  in  the  vitality  of  the 
cultivations.  After  two  months  of  exposure,  two  flasks  in  four  had 
become  sterile.     With  Liebig's  extract  the  progression   was  more 

marked.     One  flask  in  three  became  sterile  at  the  end  of  two  weeks. 

•J 

two  flasks  in  three  at  the  end  of  a  month  and  three  flasks  in  three 
at  the  end  of  two  months. 

Sunlight  is  then  a  powerful  agent  in  the  destruction  of  the  germs 
of  microbes.     ( Comptea  Mend,  100^  119.)  P.  C. 


»  > 
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On  the  Synthesis  of  the  Alkaloids.    G.  H.  Skbaup. 

The  vegetable  alkaloids  are  at  present  the  most  prominent  sub- 
ject of  chemical  investigation,  and  the  general  impression  seems 
to  prevail  that  their  synthetical  production  will  soon  be  accom- 
plished. While  it  is  unquestionable  that  every  compound  produced 
in  the  vegetable  organism  may  ultimately  be  obtained  artificially, 
a  knowledge  of  the  constitution  of  these  compounds  must  first  be 
gained.  The  most  impoitant  result  of  recent  investigations  in  this 
field  is  the  demonstration  that  many  of  the  alkaloids  are  definitely^ 
others  very  probably,  to  be  considered  derivatives  of  quinoline  and 
pyridine.  Thus  quinine,  upon  oxydation  with  chromic  acid, 
yields  quinic  acid  CuHj^NOj.  It  was  a  fair  presumption  to  look 
upon  this  compound  as  a  derivative  of  quijioline  in  which  one  H 
atom  of  quinoline  is  replaced  by  carboxyl,  COOH,  and  another  H 
by  the  methoxyl  group  CH3O,  inasmuch  as  cinchonine  when  sim- 
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ilarly  treated,  gives  rise  to  cinehonic  acid,  Cjj,H,NOg.  But  as 
the  structaral  formula  of  quinoline  admits  of  42  possible  acids  of 
the  composition  of  quinic  acid,  so  derivable,  it  was  to  be  deter- 
mined which  of  the  42  isomers  quinic  acid  really  is.  A  series  of 
investigations  which  chanced  to  supplement  each  other  in  a  very 
fortunate  manner,  has  almost  positively  established  the  structural 
formula  of  quinic  acid.  This  has  also  made  it  possible  to  set  up  a 
formula  for  that  group  in  the  molecule  of  quinine  which  is  con- 
verted by  oxydation  into  quinic  acid.  But  this  is  as  far  as  our 
present  knowledge  permits  us  to  establish  a  structural  formula  for 
the  alkaloid. 

Morphine  is  very  probably  a  derivative  of  pyridine  and  stands, 
at  the  same  time,  in  close  structural  relation  to  the  hydrocarbon 
phenanthrene — ^but  how  great  the  gap  between  the  knowledge  of 
these  isolated  facts  and  the  artificial  production  of  morphine  ? 

Atropine,  the  active  principle  of  belladonna,  has  been  recon- 
structed synthetically  from  its  decomposition  products,  tropic  acid 
and  tropine.  The  structure  of  the  former  of  these  is  definitely 
established  and  tropic  acid  has  been  artificially  prepared ;  on  the 
other  hand  we  are  as  yet  ignorant  of  the  constitution  of  tropine. 
There  is,  therefore,  no  method  at  present  available  for  producing 
atropine,  independently  of  the  plant  from  which  it  is  now  obtained. 

But  granting  that  the  structural  composition  of  the  alkaloids 
were  clearly  established,  their  production  on  a  technical  scale  re- 
mains a  problem  which  may  never  be  solved,  since  it  is  probable 
that  the  materials  necessary  for  the  artificial  manufacture  of  the 
alkaloids  would  be  so  costly  and  the  process  so  complex,  that  their 
utilization  for  commercial  purposes  would  be  impossible. 

It  must  be  remembered  also  that  in  many  cases  the  principle  as 
•extracted  from  the  plant  possesses  certain  characteristics,  e.  g., 
optical  properties,  not  shown  by  the  same  substance  when  obtained 
by  synthesis.  It  is  therefore  not  impossible  that  the  alkaloids  arti- 
ficially prepared  would  not  be  identical  in  their  physiological  effects 
with  those  obtained  from  the  plants.  The  efforts  of  scientific  men 
in  the  direction  of  the  artificial  production  of  the  alkaloids  have 
nevertheless  borne  fruit,  in  that  they  have  led  to  the  discovery  of 
a  number  of  new  compounds,  such  as  kairine,  antipyrine,  and 
thalline,  of  considerable  value  in  therapeutics  and  which  have  been 
beneficially  applied  in  numerous  special  cases  of  disease.  {  Ch^m, 
Zeit.y  9,  218,    From  Pharm.  Post.)  tt  M.  R. 
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On  the  Formation    of   Ptomaines  in  Cliolera.       A.  Vii^ 

LIBRS. 

The  existence  of  poisonous  alkaloids,  known  as  ptomaines  in  the 
putrefying  bodies  of  animals,  suggests  the  question  M-hether  anaK 
ogous  alkaloids  may  not  be  found  during  life  in  certain  diseases. 
I^d  by  this  suggestion,  the  author  undertook,  in  November,  1884, 
an  investigation  upon  the  bodies  of  two  men  who  had  died  of 
cholera  in  Paris.  The  subjects  were  both  of  the  same  age,  63 
years  ;  one  had  died  after  live  days'  illness,  the  other  after  an 
illness  of  one  day  only.  The  organs  of  each  were  examined  within 
24  hours  after  death,  and  the  results  as  given  here  were  identical  in 
the  two  cases.  Using  the  method  of  Stas  for  separation  of  the 
alkaloids,  the  author  obtained  a  substance  plainly  characterized  by 
alkaline  reaction  and  other  properties  of  an  alkaloid.  The  alkaloid 
was  most  abundant  in  the  intestines  from  which  a  quantity  equiva- 
lent to  .02  grm.  of  its  hydrochloride  was  obtained.  The  kidney  a 
contained  well  marked  traces,  the  liver  and  the  blood  of  the  heart 
scarcely  any. 

The  alkaloid  is  a  liquid  having  an  acid  taste,  and  the  odor  of 
hawthorn e.  It  is  an  energetic  base,  acts  readily  upon  litmus,  and 
is  not  liberated  by  alkaline  carbonates,  but  only  by  caustic  alkalies. 
Its  solution  yields  a  white  precipitate  with  mercury-potassium 
iodide.  Potassium  iodide  yields  a  brown  precipitate,  even  in  solu- 
tions so  dilute  as  not  to  be  precipitated  by  the  double  iodide  ;  the 
reverse  is  true  as  to  precipitation  of  alkaloids  ordinarily  by  these 
reagents. 

With  bromine  water  this  alkaloid  gives  a  yellow  precipitate, 
with  picric  acid  a  yellowish,  with  gold  chloride  a  yellowish  white^ 
and  with  tannin  ot  mercuric  chloride,  white  precipitates,  the  last 
two  only  in  concentrated  solutions.  It  yields  reactions  characteris- 
tic of  the  ptomaines  with  ferric  chloride  and  ferricyanides,  and  ac- 
quires a  faint  and  transient  violet  color  when  treated  with  strong 
sulphuric  acid.  Its  hydrochloride  is  neutral  to  litmus  and  crystal- 
lizes in  long,  transparent,  deliquescent  needles.  ( Comptes.  Rend.^ 
100,  91.)  C.  E.  M. 

Certain  Derivatives  of  Mercury  Fulminate.  {PrelOninury 
Notice.)     L.  ScnoLViEN. 

By  the  action  of  dilute  sulphuric  acid  upon  sodium  fulminate, 
two  acids  are  formed  which  are  dissolved  out  by'means  of  -etlier* 
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From  the  ethereal  solution  there  is  fittt  4eposited  a  colorless 
body,  crystallizing  in  needles  which  gradually  becomes  yeilow;  It 
has  acid  characteristics  and  gradually  decomposes,  forming  hydro- 
cyanic acid.  It  melts  at  85^,  is  easily  soluble  iu  waten  On  evapor- 
ating the  compound  with  hydrochloric  acid,  hydroxylamin  hydro- 
chloride is  formed.  The  analysis  corresponded  nearly  to  HCNO. 
The  second  acid  is  gotten  by  spontaneous  evaporation  of  the  ethereal 
mother-liquor.  It  crystallizes  from  boiling  water,  is  soluble  in  al- 
cohol, ether,  or  hot  water,  soluble  with  difficulty  in  cold  water,  and 
gives  no  precipitates  with  the  metallic  salts  as  the  first  acid  does. 
Analysis  leads  to  the  formula  HCNO.  Silver  fulminate  is 
formed  by  precipitating  sodium  fulminate  with  silver  nitrate.  On 
heating  this  with  hydrochloric  acid  hydroxylamin  hydrochlorate  is 
formed.  Alkaline  and  metallic  chlorides  give  double  salts  having 
the  composition  CgNgAgROg.  By  the  action  of  sulphurea  on 
mercury  fulminate  a  mixture  of  differently  constituted  com- 
pounds of  sulphurea  and  mercuric  sulphocyanide  is  formed;  mercur- 
ic sulphide  and  urea  are  also  formed  in  abundance.  The  action  is 
violent  and  carbon  dioxide  is  evolved.  {Jour.f.  prakt,  Chem,^  30, 
92.)  F.  P.  V. 

Synthesis  of  Vinaconic  Acid.    F.  RdDER. 

By  the  action  of  e thy len  bromide  upon  sodium  ethylmalonate 
and  saponification  of  the  resulting  ether  there  is  formed  an  acid 
melting  at  139°,  and  having  the  formula  C^H^O^.  This  is>easily 
soluble  in  water  and  crystallizes  in  efflorescent  crystals  with  1  mol. 
HgO.  It  forms  two  classes  of  salts,  C^HgO^R  and  CgH^O^R^. 
The  author  gives  it  the  name  Vinaconic  acid.  It  is  isomeric 
with  itaconic  acid.  It  unites  readily  with  hydrobromic  acid, 
giving  bromethylmalonic  acid,  a  crystalline  body  melting  at 
116°.  By  boiling  the  aqueous  solution  of  this,  a  carbobutyrolac- 
tonic  acid  is  formed,  which  gives  with  bases  two  series  of  salts, 
CjHgO^R  and  C^H^O^Rg.  It  is  a  lactonioacid  and  the  carboxyl, 
dierivative  of  butyrolactone.  Heated  to  120°  carbon  dioxide  ifc 
evolved  and  butyrolactone  formed.  Vinaconic  acid  when  heated 
a  little  above  its  melting  point,  also  gives,  a^  decomposition  pro- 
ducts, carbon  dioxide,  butyrolactone  and  an  acid,  crystalling  sub- 
stance melting  at  18°-19°,  boiling  at  ISO^-lSl'',  and  having,  from 
analysis  6f  its  salts,  the  formula  C^H^O,.  '  {Annalmy  227 ^  IS,) 

F.  P.  V. 
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Camphanic  Acid.    L.  WoRn^GEB. 

This  acid,  first  prepared  by  Wred6n,  yields  on  distillation,  a  new 
lactone,  C^H^^O^,  campholactone  and  an  isomeric  acid,  laaronolic 
acid.  Carbon  dioxide  is  evolved  at  the  same  time.  Complete  de- 
decomposition  of  the  camphanic  acid  is  brought  about  only  by 
repeated  distillations.  A  better  mode  of  preparing  these  new 
bodies  is  by  heating  barium  camphanate  and  water  several  hours 
in  a  closed  tube  at  200°.  The  lauronolic  acid,  C^Hj^Og,  is  mono- 
basic. On  distillation  it  changes  to  a  small  extent  into  lactone. 
Campholactone  melts  at  50°  and  boils  at  2dO°-235°.  (Annaleny 
227,  1.)  F.P.  V. 

Constitution  of  Tinaconic  Acid.    R.  Fittig. 

From  its  mode  of  formation  this  acid  is  to  be  looked  upon  as 

vinylmalonic  acid,  with  the  formula 

/CO  —  OH 
CH,  — CH  —  CH 

\C0  —  OH 

This  explains  best  the  easy  change  into  bromethylmalonic  acid 

and  carbobutyrolaotonic  acid.     According  to  this  the  same  formula 

would  have  to  be  ascribed  to  the  monobasic  acid  C^  H^  O^,  called 

vinylacetic  acid,  as  to  isocrotonic  acid,  and  yet  in  properties  the 

two  are  quite  different.     The  author  discusses  the  probability  of 

this  not  correctly  showing  the  constitution  of  isocrotonic  acid,  and 

also  the  plausibility   of  the  assumption   of  Perkin,  Jr.,   that   the 

vinaconic   acid  is  a  trimethylendicarbonic  acid. — (Annalen,  227, 

26.)  F.  P.  V. 

On  Dicinchonine.    O.  Hesse. 

This  alkaloid  is  found  chiefly  in  the  bark  of  Cinchona  rosulenta 
and  C.  sticciruba.  In  the  manufacture  of  quinine  it  remains  in  the 
mother-liquor,  and  goes  over  into  chiuoidine.  C,  ro^ulenta  contains 
0.2  to  0.3  p.  c,  and  is  best  suited  for  the  extraction  of  this  alkaloid. 
It  cannot  be  directly  prepared  from  chinoidin.  It  melts  at  40**, 
has  the  same  percentage  composition  as  cinchonine,  but  the  author 
ascribes  to  it  the  double  molecular  weight,  and  hence  the  formula 
C38  H^^  N^  Oj.  It  is  easily  soluble  in  ether,  aceton,  alcohol,  chlo- 
roform and  benzol^  less  so  in  water  and  insoluble  in  caustic  soda. 
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The  alcoholic  solution  is  strongly  basic,  very  bitter,  polarizes  light 
to  the  left,  and  gives  no  color  with  chlorine,  nor  the  alkaline  hypo- 
chlorites. It  dissolves  readily  in  acid,  forming  salts.  Attempts  to 
change  it  into  cinchonicine  failed. — {AnnaUny  227,  153.) 

F.  P.  V. 

/^Dipropylacrylic  Acid  from  /?— Bipropylethylenlactic 
Acid.    A.  Albitzky. 

Two  methods  were  used  in  the  preparation  of  this  acid. 
The  first  consisted  in  the  removal  of  one  molecule  of  water  by  the 
action  of  phosphorous  trichloride,  the  second  in  distillation,  with 
sulphuric  acid.  The  pure  acid,  obtained  from  some  of  its  well 
crystallized  salts,  is  a  hard,  white,  crystalline  substance,  easily 
soluble  in  alcohol,  ether  or  benzol,  less  readily  soluble  in  water.  It 
crystallizes  from  benzol  in  radiating  needles,  melts  at  80°,  81°,  and 
solidifies  again  at  73°.  Yarious  sails  were  prepared  by  saturating 
the  acid  with  the  carbonates,  and  were  analyzed. — {Jour,  f,  prakt. 
Chem.,  30,  209.)  F.  P.  V. 

Remarks  on  Ghrysaniline.    R.  Ansch^tz. 
Diacetylchrysaniline,     Cj^Hj^N,  (CgHjO,). 

In  order  to  determine  how  many  amido-  groups  chrysaniline  con- 
tained, it  was  thought  best  to  test  this  by  forming,  if  possible,  an 
acetyl  compound.  For  this  purpose  1  part  of  chrysaniline  was 
heated  in  a  sealed  glass  tube  for  8-12  hours  with  2^  parts  of 
acetic  anhydride.  In  this  way  a  diacetyl  compound  was  produced. 
If  the  acetic  acid  solution  of  the  base  be  treated  with  HCl,  diacetyl- 
chrysaniline  chloride  is  precipitated  in  yellow  fiakes,  which,  when 
examined  under  the  microscope,  are  shown  to  be  composed  of  long 
yellow  needles.  This  salt  is  easily  soluble  in  water,  and  dilute 
HCl. 

Chrysaniline.     C  j  ^H  j  5N3. 

This  was  obtained  from  the  acetyl  compound  by  boiling  it  for  8- 
hours  with  HCl  (1.12  Sp.  Gr.),  and  then  decomposing  the  chloride 
formed  with  NaOH.  The  strong  basic  character  of  the  acetyl- 
chrysaniline  gave  rise  to  the  theory  that  perhaps  the  third  N.  atom 
contained  in  it  might  be  in  the  same  form  as  in  pyridine  or  chin- 
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oline.  This  question  was  settled  by  oxidizing  the  si^bstance  with 
potassium  bichromate  and  H^SO^,  acridine  being  found  among 
the  oxidation  products.     (Ber.  d.  chem.  Ges,^  1884y  433.) 

J.  H.  S.)  Jr. 

On  the  Action  of  Acetic  Anhydride  and  Benzoic  Anhy- 
dride on  Pyrrol.    G.  L.  Ciamician  and  M.  Denstkdt. 

In  a  previous  communication  it  was  shown  that  pyrrol,  when 
treated  with  acetic  anhydride,  formed  two  isomeric  acetyl  com- 
pounds, of  which  the  one  has  the  properties  of  a  true  acetyl- 
pyrrol,  while  the  othere  contained  a  hydrogen  atom  replaceable 
by  silver.  This  compound,  which  the  authors  call  pseudoacetyl- 
pyrrol,  is  represented  by  one  of  the  two  following  formulas : 

I  II 

I  *    3      >.       or  I 

CH,— COH/  CH3— CO 

To  determine  the  presence  of  a  carbonyl  group,  the  substance, 
dissolved  in  methylalcohol,  was  heated  to  boiling  with  hydroxyl- 
amine  chloride  and  sodium  carbonate.  A  compound  melting  at 
145-146''  C.  was  thus  formed  : 

C\H3=NH 

I 
CH3— C=NOH 

This  behavior  of  the  pseudoacetylpyiTol  would  exclude  formula 
I.  Benzoic  anhydride  reacts  similarly  to  acetic  anhydride.  (Ber. 
d.  chem,  Gea,,  188Jf,  432.)  J.  H.  S.,  Jr. 

On  Acridine  Picrate.    R.  Anschutz. 

This  compound  was  first  noticed  while  purifying  some  crude 
phenanthrene  with  picric  acid.  Crystallizes  from  alcohol  in  fine, 
microscopic,  prismatic  needles  of  a  canary  yellow  color.  It  dissolves 
with  great  difficulty  in  cold  water,  and  is  partly  decomposed  in 
boiling  water.     (Ber,  d.  chem,  Ges,,  188Jfy  438.)  J.  H.  S.,  Jr. 

On  Thallin  Compounds.    G.  Vulpius. 

The  latest  addition  to  the  list  of  derivatives  of  chinoline  which 
have  been  introduced   for  medical   use   is  a  compound   which  has 
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been  named  "Thallin."  It  is  a  derivative  of  parachinanisol 
CjHgN(bCH3)  and  is  described  by  its  discoverer,  Skraup,  as  a 
tetrabydroparachinanisol  C,Hg.H^.N(0CH3).  The  sulphate  and 
tartrate  of  this  base  appear  to  have  vahiable  properties  as  anti- 
pyretics. Both  these  salts  are  manufactured  by  the  **  Badische 
Anilin  and  Soda-Fabrik,"  as  white,  crystalline  powders  of  a  bitter 
taste  and  an  aromatic  odor  recalling  that  of  anisaldehyde  and 
cumarine.  The  most  characteristic  reaction  of  the  salts  of  "  Thallin  " 
is  that  with  ferric  chloride;  a  solution  of  one  part  in  ten  thousand  of 
water  is  turned  deep  emerald  green  by  the  addition  of  a  drop  of 
ferric  chloride  solution.  This  test  distinguishes  it  from  various 
other  compounds  similarly  employed,  such  as  kairin  and  antipyrin. 
{Chem,  Zeit.,  9,  44,/rom  Arch.  Pharm,,  21,  S^O.)        H.  M.  R. 

Preparation  of  Iodoform,  Bromoforni  and  Chloroform 
by  Electrolysis. 

An  alcoholic  solution  of  potassium  iodide  is  electrolysed  in  an 
apparatus,  through  which  a  stream  of  carbonic  acid  is  conducted 
during  the  operation.  In  the  electrolysis  of  potassium  bromide 
and  chloride,  the  cuiTent  of  carbonic  acid  is  not  required.  (  Germ, 
Patent  29,^23,  188 J^,  from  Chem,  Zeii.y  9,  40.)  H.  M.  R. 

On    the  Action  of  Mustard  Oils  on  the  Amido-  Acids. 

O.  AscHAN.     (Ber.  d.  chem.  GestU.y  1884,  420.) 

J.  H.  S.,  Jb. 

Coefllcient  of  Refraction  of  the  Hydrocarbon  C,2  H,o 
from  Allyldimethylcarbinol.      A.  Albitzky. 

The  specific  gravity  of  this  hydrocarbon  is  .8512  at  0°.  The 
coeiiicient  of  refraction  was  determined  for  the  lines  a^  /3y  and  y^ 
of  hydrogen  and  Frauenhofer's  line  D.  The  results,  according  to 
the  theory  of  Brtthl,  would  indicate  the  presence  of  three  doable 
bonds  in  the  hydrocarbon.  The  portion  boiling  at  196°-199°,  was 
taken  for  this  examination. — {Jour,  f.  prakt,  Chem,^  30,  213.) 

F.  P.  V. 

Examination  of  Lactose  and  Galactose.    W.  H.  Kent  and 

B.    TOLLBNS. 

The  authors  state,  as  the  principal  results  of  this  examination, 
that  to   secure  the  largest  yield  of  mucic  acid  from  lactose  one 
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mast  act  upon  100  gr.  lactose,  with  1200  c.  c.  nitric  acid  (Sp.  Gr^ 
1.15).  The  yield  is  40  per  cent.  Secondly,  lactose  yields,  on  boilings 
with  dilute  sulphuric  or  hydrochloric  acids,  dextrose  as  well  as 
galactose.  Thirdly,  galactose  gives,  with  nitric  acid,  about  78^ 
mucic  acid,  and  twice  as  much  as  was  gotten  from  lactose.  On 
heating  with  hydrochloric  acid,  it  yields  levulinic  acid,  the  forma- 
tion of  which  tlie  authors  regard  as  a  test  for  the  presence  of  a 
carbohydrate.  Lastly,  on  heating  mucic  acid  with  water  at  high 
temperatures,  it  is  decomposed  with  the  probable  formation  of 
dihydromucic  acid,  pyromucic  acid  and  other  substances.— (-4n- 
no/en,  227,221.)  F.  P.  V. 

On  the  Synthesis  of  Piperidine  and  its  Homologues.  A. 

Ladknburo. 

The  authors  have  recently  described  a  method  of  preparing 
piperidine,  obtained  by  treating  pyridine  in  an  alcoholic  solution 
with  sodium.  The  yield,  which  was  very  small,  has  now  been 
much  increased  by  a  modification  of  the  process.  (-5er.  d.  ch,  Ges.y 
188Jfy  388.)  J.  H.  S.,  Jr. 

Preliminary  Notice  on  the  Action  of  Ammonia  on 
Mitrosophenoles.    M.  Tlinski. 

If  nitro80-/?-naphthol  is  heated  10  minutes  in  a  sealed  glass 
tube  with  aqueous  ammonia,  a  compound  is  obtained  crystallizing 
in  dark  green  needles.  It  dissolves  readily  in  hot  alcohol  ;  melts 
at  150-152°  C,  and  dissolves  readily  in  acids,  but  is  reprecipitated 
by  dilute  alkalies.  If  the  new  compound  be  heated  with  a  strong 
solution  of  KOH,  a  purple-red  solution  is  obtained,  which,  on 
further  heating  gives  off  ammonia  and  becomes  filled  with  beauti- 
ful green  leaflets  having  a  metallic  lustre.  Acids  transform  these 
into  yellow  needles  with  silky  lustre.  The  behavior  of  the  new 
base  led  the  author  to  believe  that  a  regeneration  of  nitroso->C^- 
naphthol  had  taken  place.  This,  on  examination,  was  found  to  be 
the  case.     {Ber.  d,  ch,  Ges.,  188 Jfy  391.)  J.  H.  S.,  Jb. 

On  the  Action  of  Hydrochloric  Acid  upon  Amidoazo- 
Compounds.    O.  Wallach  and  A.  Kollikeb. 

Amidoazobenzol  when  heated  with  acetic  acid  is  converted 
easily  into  a  dyestuff  somewhat  resembling  the  indulines.  It  was 
found  however  that  strong  aqueous  HCl  produced  the  same  result.. 
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10  parts  amidoazobenzol  and  100  parts  HCl.  (1.12  Sp.  Gr.) 
were  heated  in  a  flask  with  inverted  cooler  for  a  few  hours.  At 
the  end  of  this  time  the  amidoazobenzol  was  found  almost  com- 
pletely decomposed.  Steam  was  now  passed  through  the  mixture, 
which  drove  off  a  crystalline  compound  along  with  the  distillate. 
After  purification  this  body  was  found  to  have  the  melting  point 
of  129-130°  C.  The  body  contains  chlorine,  and  on  analysis  was 
found  to  be  trichlorhydrochinone.  The  original  HCl  solution  was 
next  examined  and  found  to  contain  large  quantities  of  aniline  and 
paraphenylendiamine.    {£er,  d,  ch,  Ges.,  1884,  395.)    J.  H.  S.,  Jr. 

On  a  Few  Ethers  of  Nitrosophenol.    J.  F.  Walker. 

The  nitrosophenol  used  in  these  experiments  was  prepared  in  the 
following  manner :  A  concentrated  solution  of  one  mol.  of  sodium 
ethylate  (in  alcohol)  and  one  mol.  of  phenol  is  treated  with  one 
mol.  of  amyl  nitrate,  under  constant  stirring,  then  poured  into  a 
flat  evaporating  dish  and  placed  in  the  air  pump  over  H^SO^. 
In  a  short  time  nearly  the  whole  mass  solidifies  into  the  sodium 
salt  of  nitrosophenol.  From  this  the  following  compounds  were 
prepared  : 

BenzoylnitrosophenoL — Obtained  by  treating  nitrosophenol  with 
benzoyl  chloride.  Yellow  needles  melting,  under  decomposition, 
at  168-175°  C. 

Ethylcarbonitrosophenol. — Obtained  from  nitrosophenol  and 
chlorocarboethylether.  Crystallizes  in  golden  yellow  needles,  M. 
P.  109**  C.  Acetyl  chloride  also  unites  with  nitrosophenol,  but  the 
resulting  compound  was  very  unstable.  {£er.  d,  ch,  Oes.^  1884, 
399.)  J.  H.  S.,  Jr. 

Phenylisocrotonic  Acid  and  Nitric  Acid.  (I)  Plienyl- 
nitroethylene.    Hugo  Erdmann. 

Fuming  nitric  acid  reacts  at  common  temperatures  on  phenyliso- 
crotonic  acid,  causing  violent  explosions.  At  0°  C.  the  nitric  acid  dis- 
solves the  phenylisocrotonic  acid  under  evolution  of  CO^.  To 
avoid  decomposition,  therefore,  it  is  necessary  tp  carry  on  the  ex- 
periment at  temperatures  below  0°  C. 

10  grms.  phenylisocrotonic  acid  were  dissolved  in  100  grms.  of 
cold,  fuming  nitric  acid.  The  mixture  was  allowed  to  rest  for  a 
while  and  then  poured  over  ice.     This  precipitates  a  semi-solid, 
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light,  yellow  mass,  whioh  was  drained  from  the  mother  liquor  and 
dried  on  porous  plates.  After  purification  from  petroleum  ether, 
it  is  finally  obtained  in  beautiful  yellow  needles,  M.  P.  58°  C.  On 
oxidation  they  form  benzoic  acid.  This  compound  was  found  to  be 
identical  with  phenylnitroethylene,  C^Hg  —  CH  =CHNOj,  obtained 
from  nitroethane  and  benzaldehyde.     (Ber.  d.  ch,  Oes,  1884^  412.) 

J.  H.  S.,  Jb. 

Isomeric  Isobutyl-o-amidotoluoles.     J.  Effbont. 

Isobutyl  alcohol  and  o-toluidinc  chloride  on  being  heated  to 
280°-300°  C.  unite,  forming  isobutyl-o-amidotoluol,  CjHg—CHj. 
C^Hj— NHjj.  This  base  is  not,  however,  identical  with  Erhardt's 
compound.     {£er,  d,  ch,  Ges,^  1884.^  419.)  J.  II.  S.,  Jr. 

The  Dlscorery  of  Cocaine.    C.  Lenken. 

Discusses  the  question  of  the  priority  of  preparation  of  Ihe 
alkaloid  "  Cocaine "  from  the  leaves  of  JErythroxylon  Coca, 
(Chem.  ZeiL,  9,  155.)  II.  M.  R 


1^  • 


ANALYTICAL  CHEMISTRY. 


Determinatiou  of  Tartaric  Acid  in  crude  Tartar,  Argols, 
etc.    G.  Kaemmer. 

The  writer  has  critically  examined  the  method  recently  proposed 
by  L.  Weigert  ( Chem,  ZeiL^  8^  IJfJS)  for  the  valuation  of  crude 
argols,  etc. 

He  characterizes  Weigert's  process  as  a  modification  of  a  method 
which  has  been  for  ten  years  in  ordinary  use,  and  is  known  as  the 
"  potash  method."  The  latter  employs  pearlash  to  convert  the 
tartaric  acid  of  the  crude  materials  into  neutral  potassium  tartrate, 
from  which  by  means  of  acetic  acid  and  alcohol  it  is  obtained  and 
estimated  in  the  form  of  potassium  bitartrate. 

R.  Warrington  (Joum,  Chem,  Soc,  1875)  called  attention  to 
certain  defects  in  this  process,  the  alkali  acting  as  a  solvent  upon 
certain  coloring  matters  and  foreign  substances  contained  in  the 
argols,  which  substances  are  afterwards  precipitated  on  the  potas- 
sium bitartrate,  rendering  it  difficult  to  filter  the  latter,  and  causing 
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errors  in  the  subsequent  Yolumetric  estimation.  But  as  the  ^^  Oxalic 
acid  method/'  which  Warrington  proposed  as  a  substitute,  has  been 
found  even  more  deficient,  the  "  Potash  method  "  is  commonly  em- 
ployed at  the  present  day. 

The  process  is  the  following,  viz. : 

Two  gr.  of  the  sample  are  placed  in  a  porcelain  dish  with  6-10 
c.c.  HgO  and  an  excess  of  KgCOg  and  boiled  for  20-25  minutes, 
stirring  constantly  and  replacing  the  evaporated  water  from  time 
to  time.  The  contents  of  the  dish  are  then  diluted  with  water  to 
measure  100  c.c.  and  filtered.  60  c.c.  of  the  filtrate,  representing  1 
grm.  of  the  original  sample,  are  then  concentrated  as  far  as  possible 
without,  however,  evaporating  to  dryness.  Glacial  acetic  acid  in 
excess  (2-3  c.c.m.)  is  stirred  in,  after  which  50  c.c.m.  absolute  alco- 
hol are  added,  and  the  vessel  set  aside  for  some  hours.  The  pre- 
cipitate obtained  is  brought  upon  a  dry  filter  and  washed  out  with 
absolute  alcohol,  and  finally  titrated  with  a  half-normal  caustic  soda 
solution.   Each  c.c.m.of  the  alkali  indicates  0.076  grm.  tartaric  acid. 

The  writer  considers  the  method  of  Weigert  a  simplification  of 
the  process  just  described  and  communicates  a  series  of  systematic 
analyses  made  for  the  purpose  of  comparing  the  two.  The  most 
important  result  of  this  investigation  is  the  discovery  that  absolute 
alcohol  can  be  quite  as  well  replaced  by  the  ordinary  90  ^  alcohol, 
and  without  impairing  the  accuracy  of  the  method.  ( Chem,  Zeit,^ 
.9,  2^7.)  H.  M.  R. 

Remarks  Concerning  the  English  and  Scotch  Tar  Xylols. 

I.  Levinstein. 

It  has  been  supposed  that  the  English  tar  xylols  contained  no 
orthoxylol.  This  the  author  finds,  however,  not  to  be  true,  as  all 
the  xylols  examined  by  him,  in  the  course  of  a  year,  contained 
orthoxylol.  In  order  to  determine  this,  the  following  method  was 
adopted  : 

100  c.  c.  of  xylols  are  placed  in  a  flask,  mixed  with  40  c.  c.  HNOj 
(1.40  Sp.  Gr.)  and  60  c.  c.  water,  and  heated  to  boiling  with  con- 
stant shaking  for  from  thirty  minutes  to  an  hour.  When  no  more 
red  fumes  are  evolved,  it  is  a  sign  that  all  the  ortho-  and  paraxylols 
have  been  decomposed.  The  acid  is  now  decanted  through  a 
separating  funnel,  the  hydrocarbon  washed  with  NaOH,  and  then 
distilled  with   steam.      The  distillate  consists  of  metaxylols  and 
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hydrocarbons  of  the  fat  series.  It  is  measarcd  and  then  shaken  up 
for  half  an  hour  with  1^  parts  concentrated  H^SO^,  which  converts 
the  metaxylol  into  its  sulpho-  acid.  What  remains  undissolved  are 
hydrocarbons  of  the  fat  series. 

Xktimation  of  Paraxyloh. 

100  c.  c.  of  xylols  arc  shaken  up  for  half  an  hour  with  120  c.  c. 
strong  sulphuric  acid.  This  converts  the  ortho-  and  metaxylols  into 
sulpho-  acids.  The  sulphuric  acid  is  now  separated  by  decantation, 
and  the  remaining  paraxylols  and  the  hydrocarbons  of  the  fatty 
series  are  measured,  and  then  treated  with  an  equal  volume  of  fum- 
ing HgSO^  (containing  20^  anhydride).  This  dissolves  the  para- 
xylol  and  leaves  the  fatty  compounds  behind.  The  difference  be- 
tween the  figures  so  obtained,  and  those  obtained  from  the  first  100 
c.  c.  of  xylols,  gixes  the  amount  of  paraxylol  present.  If  the  sum 
of  the  meta-  and  paraxylol  be  subtracted  from  the  100  c.  c.  of  crude 
xylol,  the  amount  of  orthoxylol  will  be  found.  (Ber.  d,  chem. 
Oes.y  188Jf,  444.)  J.  H.  S.,  Jr. 

Certain  Titrations  with  Potassium  Permanganate.  W. 
Lenz. 

Several  series  of  experiments  were  made  to  test  the  accuracy  of 
potassium  permanganate  as  a  means  of  determining  the  oxidizable 
matter  in  drinking  water.  In  the  case  of  acid  solutions  (Ku- 
bel's  method),  100  c.c.  water  (with  organic  substance)  were 
mixed  with  5  c.c.  sulphuric  acid  and  then  with  the  measured 
amount  of  permanganate.  This  was  heated  to  gentle  boiling  for 
just  ten  minutes  and  then  titrated  back  with  oxalic  acid.  With  the 
same  amounts  of  grape-sugar  and  varying  proportions  of  perman- 
ganate, up  to  five  times  the  necessary  quantity,  the  amount  used  in 
oxidation  was  considerably  less  than  the  theoretical.  Even  when 
an  insufficient  quantity  of  permanganate  was  used  the  solution 
remained  red.  When  the  permanganate  remained  the  same  and 
the  grape-jiugar  varied  the  permanganate  did  not  afford  even  a 
relative  determination  of  the  organic  substance.  When  glycerine 
was  substituted  for  grape-sugar  the  oxidizing  action  of  the  per- 
manganate was  even  less.  The  author  concludes  that  under  these 
conditions  the  permanganate  process  is  not  aj)plicable  for  an  abso- 
lute nor  a  relative  determination  of  organic  matter.     The  method 
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of  Lalieu  for  glycerine  determination — 24  hoars  maceration  of  about 
.6  grm.  of  substance  with  a  strong  alkaline  permanganate  solution 
and  titration  with  oxalic  acid — gives  fair,  approximate  results.  The 
oxalic  acid  solutions  were  always  freshly  prepared — dilute  solu- 
tions of  oxalic  acid  can  lose  16  per  cent,  in  a  week  if  exposed  to  dif- 
fuse light.  Normal  solutions  in  closed  flasks  keep  well  in  the  dark. 
The  addition  of  boracic  acid  adds  greatly  to  the  keeping  power. 
A  deci-normal  oxalic  acid  with  1  per  cent,  boracic  acid  did  not 
change  in  seven  months.  The  boracic  acid  is  without  influence 
upon  the  determinations  of  oxidizable  matter.  {Zeit,  f.  anal.  Chem,^ 
24,  34.)  F.  P.  V, 

Tolumetric  Estimation  of  Manganese  by  Permanganate. 
C.  Mbineke. 

The  method  of  Volhard  (titration  with  KMnO^  in  presence  of 
ZnO)  is  inaccurate,  because  the  precipitate  contains  MnO  ;  it  is 
also  unstable  in  presence  of  weak  acids  or  excess  of  permanganate, 
and  the  exact  neutralization  of  the  solution  by  ZnO,  an  excess  of 
which  is  prejudicial,  is  almost  impossible,  when  the  substance  con- 
tains iron.  The  author  has  improved  this  method  by  adding  the 
manganous  solution  at  once  to  a  standard  solution  of  permanganate  of 
known  volume,  but  in  considerable  excess  of  the  quantity  required. 
The  excess  is  then  titrated  back,  with  standard  solution  of  antimo- 
nious  chloride.  The  precipitate  of  MnO^  thus  obtained  is  permanent 
and  free  from  MnO.  A  moderate  excess  of  ZnO  does  not  impair 
the  accuracy  of  the  process.  A  number  of  results  are  given,  showing 
concordance  of  volumetric  and  gravimetric  analyses  in  pyrolusite, 
manganiferous  iron  ore,  spiegel,  &c.  For  standardizing  perman- 
ganate the  author  prefers  crystallized  oxalic  acid.  Anhydrous 
(sublimed)  oxalic  acid,  which  has  been  recently  recommended,  has 
the  disadvantage  of  being  very  hygroscopic,  and  does  not  entirely 
lose  water,  which  it  has  once  absorbed,  even  at  100°.  {Repert.  anal, 
CAem.,5, 1.)  A.  A.  B. 

Estimation  of  N  in  Nitrates  and  Mitro-  Compounds.    C 

Arnold. 

The  substance  is  burned  in  a  combustion  tube,  with  a  mixture  of 
equal  parts  of  sodium  formiate  and  hyposulphite  (anhydrous)  and 
soda  lime.    The  mixture  containing  the  substance  occupies  10  cm. 
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in  the  tube  and  is  followed  by  6  cm.  of  mixture,  and  10  cm.  of 
soda  lime.  Strychnine  nitrate  yielded  N,  10.61-10.66^ ;  theory 
10.60^.  Potassium  nitrate,  N  13.7  ;  theory  13.86.  (JReperL  anal. 
Ghem.,  5,  42.)  A.  A.  B. 

A  Modiflcation  of  SchiflTs  Apparatus  for  the  Tolumet- 
ric  Determination  of  Nitrogen.    L.  Galteemann. 

A  source  of  error  in  SchiflPs  apparatus  amounting  to  several 
tenths  of  one  per  cent.,  lies  in  our  inaccurate  knowledge  of  the  ten- 
sion of  the  potash  solution,  varying  at  each  determination.  This  is 
avoided  by  using  a  non-calibrated  collecting  tube  and  transferring 
the  nitrogen  through  a  narrow  connecting  tube  into  a  measuring 
tube  filled  with  distilled  water.  The  results  thus  obtained  differ- 
by  a  few  hundredths  only  from  the  theoretical.  {ZeiL  f.  anal, 
Chem.y  24,  67.)  F.  P.  V. 

Analytical  Operations  and  Apparatus.    R.  Wollny. 

The  author  describes  first  a  piece  of  apparatus  which  he  uses  to 
avoid  the  transference  of  a  precipitate  to  the  filter,  and  consequent 
danger  of  loss.  Also  an  extracting  apparatus  which  combines  diges- 
tion with  the  vapor  of  the  solvent  together  with  an  intermittent 
washing  with  the  condensed  fluid.  After  extraction  the  solvent 
can  be  directly  distilled  off.  The  apparatus  is  capable  of  many 
modifications  according  to  the  nature  of  the  substance  to  be  ex- 
tracted. For  the  descriptions  and  diagrams  the  original  article 
must  be  referred  to.     (Zeit. /.  anal,  Chem.,  24,  47.)       F.  P.  V. 

A  Tliermoregulator  of  Simple  Construction,  whieli  can 
also  be  Used  as   a  Registering  Tliermometer.    E.  II.  von 

Baumhauer. 

Not  intelligible  without  the  accompanying  diagrams.  (ZkiL  f. 
anal,  Chem,,  24,  421.)  F.  P.  V. 
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Composition  of  Maple  Sugar  and  Syrup.    II.  W.  Wiley. 

The  fresh  sap  of  the  sugar  maple  tree  i^Acer  Saccharinwm)^  has 
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been  shown  by  the  author  in  a  previous  paper  (Proc.  A. A.A.S.,  28) 
to  contain  2.82^  of  sucrose  as  an  average  of  28  analyses.  All  of 
the  sugar  exists  as  sucrose,  no  trace  of  any  reducing  sugar  being 
present.  The  proportion  of  invert  sugar  in  commercial  (pure) 
maple  sugar  is  very  low,  although  the  sap  is  always  evaporated  in 
open  pans.  In  pure  aqueous  solution,  therefore,  it  is  evident  that 
heat  alone  does  not  invert  sucrose  as  rapidly  as  if  organic  impuri- 
ties and  mineral  salts  are  present.*  The  commercial  sugars  and 
syrups  are  found  to  be  largely  adulterated,  the  former  with  cane  or 
beet  sugar,  the  latter  with  starch  sugar  or  glucose.  There  is  no 
known  method  of  detecting  the  adulteration  of  maple  sugar  with 
cane  or  beet  sugar,  since  it  is  chemically  identical  with  them,  and 
the  mixture  retains  the  characteristic  taste  of  maple  sugar.  Maple 
sugar,  however,  is  sold  at  double  the  price  of  cane  sugar.  A  patent 
has  been  recently  taken  out  in  the  United  States  for  an  extract  of 
hickory  bark  which  is  used  to  impart  the  maple  flavor  to  syrups 
and  sugars.     {Chem.  News,  5l,SS.)  A.  A,  B. 

The  Viscosity  of  Lubricating  Oils.    C  Engler. 

The  author  calls  attention  to  the  defects  and  inaccuracies  in 
the  testing  of  lubricating  oils  by  present  methods.  He  describes 
an  apparatus  of  his  own  invention  by  which  these  defects  are  in 
great  measure  overcome.  The  article  is  scarcely  intelligible  without 
the  accompanying  diagram.     ( Chem,  Zeit.y  9,  ISO.)        H.  M.  R. 

Ou  the  rate  of  Propagation  of  Detonation  in  Solid  and 
Liquid  Explosires.    M.  Bebthelot. 

METRES  PER  SECOND. 

Compressed,  disintegrated  gun  Cotton 3,908  to  4,267 

Granulated  gun  Cotton 8,767  to  4,770 

Starch  Powder 6,210  to  5,612 

Nitromannite 6,908  to  7,137 

Nitroglycerine 1,386  to  1,672 

Dynamite 2,333  to  2,768 

Panclastite 4,685  to  6,470 

(Comptea  Bend.,  100,  314.)  C.  E.  M. 

*  A  residue  known  as  "  sand  "  accumulates  in  the  evaporating  pans,  how- 
ever.   It  is  principally  calcium  malate. — B. 
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Abstract  of  American  Patents  Relating  to  Chemistry. 

{li-om  the  Official  Gazette  of  the  U.  S.  Patent  Office.) 

February  24th,  1885, 

812,005.— EliminatiDg  the  smell  of  coal  oil.— L.  Blumenthal. 
812,682.— Furnace  for  manufacturing  iron  and  steel. — J.  Henderson. 

812,041.— Monufactui-e  of  iron. — J.  J.  Johnston. 

The  pig  iron  is  melted  and  conveyed  to  a  heated  receiving  chi.mber,  in 
which  it  iB  thoroughly  mixed  with  a  mixture  of  iron  ore,  lime  and  salt,  after 
which  it  is  transferred  to  a  boiling  furnace. 

812,644.— Vacuum  pump.— A.  Kux. 

812,674. — Process  of  treating  oleaginous  seeds  for  the  extraction  of  oil. — 
A.  E.  Thornton. 

812,727.— Cupola  furnace.— J.  J.  Johnston. 

812,728.— Composition  of  matter  for  the  manufacture  of  gas. — J.  J.  John 
Bton. 
Consists  of  a  mixture  of  pulverized,  and  desulphurized  coal,  water  and  oil. 

812,729. — Apparatus  for  manufacturing  gas. — J.  J.  Johnston. 

Coal,  or  suitable  composition  of  matter,  is  placed  in  a  vessel  within  a  larger 
closed  chamber,  exposed  to  the  heat  of  the  furnace  and  distilled.  In  order  to 
dilute  the  rich  gas  from  the  coal  or  composition,  oil  and  water  are  supplied  in 
drops  to  the  inner  retort  on  the  surface  of  the  coal  or  composition,  and  the 
gas  evolved  therefrom  is  mingled  with  the  gas  from  such  coal  or  composition. 

812,780. — Method  of  manufacturing  gas.— J.  J.  Johnston. 

Bituminous  coal  is  pulverized,  and  the  sulphur  is  mechanically  separated. 
Oleaginous  matter  and  water  is  then  added  to  the  coal,  and  the  mixture  is  dis- 
tilled by  conducted  heat,  and  the  resulting  gas  is  fixed  by  direct  contact  with 
the  heat  conducting  medium. 

812,78o.-Filtcring  device.— W.  E.  Lindsay. 

812,759. — Furnace  for  reducing  zinc  and  other  metals. — J.  Quaglio. 

812,774.— Carburetor.— E.  J.  Vaugban. 

812,777. — Means  for  carrying  off  leakage  from  gas  mains.— G.  Westing- 
house,  Jr. 

812, 7S4.— Mixed  paint.— J.  R  Wood. 

Consists  of  creosote  or  dead  oil,  coal  tar,  spirits  of  turpentine,  and  plum, 
bago. 

812,811.— System  of    conveying  and  distributing  gas— A.  W.  Cadmaiu 

812,$14. — Apparatus  for  treating  metals  by  means  of  ♦  l«ctrolysis.— H.  R. 
Cassell. 

812,886.— Carburetor.    E.  J.  Frost. 

812,847. — Process  of  extracting  silver,  gold  and  lead  from  ores. — W.  K. 
Harris. 
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The  process  consists  in  mixing  finely  pulverized  oxide  of  iron  or  copper 
witli  the  gold,  silver  or  lead  ores,  and  then  smelting  the  mixture  on  a  baUi  of 
lead. 

812,869.— Method  of  preparing  extracts  from  cereals. — H.  Lehrenkrauss. 

The  grain  is  soaked  to  soften  the  bran  coating,  and  the  latter  is  removed 
and  boiled  to  extract  the  nutritious  portion.  The  mixture  is  then  strained 
and  glutinous  extract  evaporated. 

812,894. — Manufacture  of  alumina  by  paper  mill  sludge. — C.  V.  Petraeus. 

Alumina  free  from  iron  is  made  from  ferruginous  material,  by  mixing  it 
with  the  spent  soda  liquor  from  the  manufacture  of  wood  or  straw  paper  pulp, 
and  evaporating  and  burning  the  mixture. 

812,904. — Process  of  treating  phosphatic  slag. — C.  Scheibler. 

The  process  consists  in  slowly  cooling  the  slag,  when  a  transposition  in  the 
constituents  of  the  slag  takes  place,  the  phosphoric  acid  being  concentrated 
in  one  part,  and  the  iron  and  manganese  in  another. 

812,945. — Manufacture  of  parchment  paper  or  leatheroid. — ^E.  Andrews. 

812,948. — Apparatus  for  rectifying  spirits  and  spirituous  liquors  by  elec- 
tricity.— T.  E.  Atkinson. 

812,954.— Process  of  preventing  tarnishing  in  silverware. — F.  J.  Blain. 
The  silver  is  wrapped  in  fibrous  material  impregnated  with  a  solution  ol  the 
acetates  of  lead. 

812,995. — Process  of  preserving  meats. — G.  Holgate. 

The  meat  is  treated  with  sulphurous  anhydride  and  carbonic  acid  gas. 
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818,045.— Compressor  for  ice  making  apparatus. — A.  T.  Ballantine. 

818,047.— Method  of  cooling  coils  of  gas  condensers. — ^V.  H.  Becker. 

Consists  in  introducing  air  into  the  fluid  surrounding  the  coils  or  pipes. 

818,049.— Ventilating  measure  funnel. — L.  Bolus  and  P.  EUsperman. 

818,064.— Apparatus  for  dipping  matches.— E.  B.  Eddy,  G.  H.  Millen  and 
E.  Mousseau. 

818,070.— Apparatus  for  washing.— J.  T.  Gent. 

818,071. — Smoke-consuming  furnace. — F.  B.  Giesler. 

818,076.— Case  for  preserving  food.— J.  J.  Hoyt. 

818,077.— Apparatus  for  emptying  barrels  or  other  receptacles  containing 
liquids. — B.  F.  Hudson. 

The  apparatus  consists  of  a  bung,  provided  with  a  delivery  tube,  and  air 
injecting  apparatus. 

818,079. — Manufacturing  iron  and  steel. — B.  Bayliss,  Jr. 

818,086.— Artificial  Fuel.— G.  Leder. 

Consists  of  a  mixture  of  resin  and  cotton  seed  hulls. 

818,101.— Hydrocarbon  furnace.— O.  D.  Orvis. 
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318,440.— Process  of  extracting  oil  from  formed  oil  cake. — J.  L.  Moss  and 
M.  Littell. 
The  oil  cakes  are  pressed  between  higlily  polished  plate& 
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318,468.— Weighing  scales.— C.  Becker. 

313,478. — Apparatus  for  tanning  hides.— J.  Davis. 

3 1 3,60 1  .—Fire- proof  building  material. — J.-  C.  Kemer. 
Consists  of  sawdust  treated  with  hyposulphite  of  soda  and  alum,  held  to- 
gether by  plaster  of  paris  or  lime. 

313,608.— Gas  burner.— O.  D.  Mcaellan. 

313,610. — Machine  for  reducing  bagasse  to  pulp  to  extract  the  saccharine 
matter.— S.  C.  Meyer. 

313,614. — Apparatus  for  removing  paraffine  from  oil  tanks. — J.  W.  Norton 
and  F.  H.  Rouse. 

313,622.— Hardening  and  coloring  serpentine  rock. — J.  J.  Pratt. 
Blocks  of  the  material  are  exposed  to  a  gradually  increasing  temperature  of 
from  100°  to  1,000°,  while  protected  from  cold  air,  and  then  gradually  cooled. 

313,637. — Blast  furnace. — D.  Sandstrom  and  J.  H.  Anderson. 

313,642.— Apparatus  for  tanning. — L.  Simpson. 

313,643.— Apparatus  for  tanning. — L.  Simpson. 

313,676.— Device  for  generating  and  burning  gases.— R.  A.  Bury  and  R. 
M.  Bidelman. 

313,629.— Manufacture  of  cream  of  tartar. — R.  Silverberg. 

The  process  consists  in  separating  the  tartaric  acid  from  argols  by  any  ap- 
proved method,  and  then  treating  the  mother  liquors  obtained  with  soda  and 
potassium  chlorate. 

313,666.— Process  of  extracting  the  oil  and  albuminoid  matter  from  com. — 
F.  V.  Greene. 

The  oil  and  albuminoid  matter  are  separated  from  the  com  in  the  form  of 
an  emulsion,  which  is  freed  wholly  or  partly  from  water,  after  which  they 
are  separated. 

313,693. — Apparatus  for  cleaning  oils. — J.  G.  Thornton. 

313,700.— Process  of  coating  metal. — W.  J.  Wilder. 
Consists  in  applying  a  blast  of  cold  air  to  the  reverse  side  while  the  hot  tin 
is  being  applied  to  the  first  side. 

313,716.— Welding  compound.— C.  C.  Fields. 

Consists  of  sulphate  of  baryta,  prussiate  of  potash  and  sal  ammoniac. 

313,736. — Apparatus  for  preserving  by  gases. — G.  Holgate. 

313,748.— Apparatus  for  treating  ores  with  superheated  steam.— J.  H. 
Mathews. 
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818402. — Lining  for  the  grooves  of  pipes,  welding  furnaces. — E.  Peck- 
ham. 

Consists  of  biscuit  or  unglazed  white  or  C  C  ware,  or  its  equivalent,  viz. : 
burned  compound  of  feldspar,  kaolin  and  china  clay. 

818,106. — Producing  transfers  of  drawings,  engravings,  &c.— J.  Ramsdell. 

818,107. — Process  of  treating  paper  to  preserve  it  against  the  corrosive  ac- 
tion of  acids. — J.  Ramsdell. 

The  paper  is  treated  with  glycerine. 

818,118.— Red  coloring  matter.— J.  H.  Stebbins,  Jr. 

A  red  coloring  matter  denominated ''benzolazo-sulphonate  of  soda-diazo- 
diethylaniline. 

818,157. — ^Food  for  infants  and  invalids.— W.  R.  Barker  and  A.  L.  Savory. 

Flour  or  meal  is  mixed  with  fresh  milk  and  cooked  and  dried  at  a  tem- 
perature not  below  220**  F.  The  mass  is  then  reduced  to  [powder  and  mixed 
with  powdered  malt. 

818,168.— Pharmaceutical  still.— J.  Berry. 

818,164.— Amalgamating  pan.— J.  A.  Bidweil. 

818,174.— Filtering  paper.— E.  W.  Carter  and  D.  R.  Smith. 

The  sheet  of  filtering  paper  is  thicker  at,  and  near  its  center  than  near  the 
circumference. 

818,177. — Manufacture  of  tanning  extract.— T.  F.  Colin. 

The  process  consists  in  passing  carbonic  acid  and  sulphurous  acid  gases 
and  steam  through  the  bark  liquor  contained  in  a  vacuum  pan. 

818,208. — Machinery  for  manufacturing  Portland  cement.- D.  Griffiths. 

818,208.— Metal  extracting  apparatus.— J.  L.  Homig. 

818,217. — Manufacture  of  Portland  cement.— R.  W.  Lesley. 

Consists  in  incorporating  with  the  cement  material,  after  calcination,  black 
chalk. 

813,236. — Apparatus  for  ageing  and  preserving  distilled  and  fermented 
liquids.— C.  W.  Ramsay. 

813,287. — Apparatus  for  treating  fermented,  fermentable,  or  distilled 
liquids. — C.  W.  Ramsay. 

818,248. — Air  pump. — A.  L.  Robbins. 

818,306. — Apparatus  for  bleaching  and  dyeing.— J.  Farmer. 

813,847. — Glass  annealing  furnace. — G.  Leufgen. 

813,348.— Regenerative  furnace.— G.  Leufgen. 

313,869.— Solution  of  acid  phosphate.— C.  V.  Petraens. 

Consists  of  dihydrogen  sodium  phosphate,  phosphoric  acid  and  water. 

313,401.— Apparatus  for  drying  fertilizers.- H.  Breer. 

318,403.— Furnace  for  burning  liquid  hydrocarbons.- J.  Buffet. 

813,412.— Waterproof  compound.— J.  T.  Elliot. 

Consists  of  coal  tar,  Portland  cement,  calcined  gypsum,  iron  ore,  ground 
slate  and  resin. 

813,430.— Beer-mash  tub.— L.  S.  Kuhn. 

313,431.— Process  of  preparing  grain  for  mashing.— L.  S.  Kuhn. 

313,482.— Machinery  for  cooking  mashes.- L.  S.  Kuhn. 
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313,440.— Process  of  extracting  oil  from  formed  oil  cake. — J.  L.  Mobs  and 
M.  Littell. 
The  oil  cakes  are  pressed  between  highly  polished  plates. 
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313,468.— Weighing  scales.— C.  Becker. 

313,478.— Apparatus  for  tanning  hides.— J.  Davis. 

313,601.— Fire-proof  building  material.— J.  C.  Eemer. 
Consists  of  sawdust  treated  with  hyposulphite  of  soda  and  alum,  held  to- 
gether by  plaster  of  paris  or  lime. 

313,608.— Gas  burner.— O.  D.  McClellan. 

313,610. — Machine  for  reducing  bagasse  to  pulp  to  extract  the  saccharine 
matter. — S.  C.  Meyer. 

313,614.— Apparatus  for  removing  paraffine  from  oil  tanks.— J.  W.  Norton 
and  F.  H.  Rouse. 

313,622. — Hardening  and  coloring  serpentine  rock. — J.  J.  Pratt. 
Blocks  of  the  material  are  exposed  to  a  gradually  increasing  temperature  of 
from  100''  to  1,000°,  while  protected  from  cold  air,  and  then  gradually  cooled. 

313,637. — Blast  furnace. — D.  Sandslrom  and  J.  H.  Anderson. 

313,642. — Apparatus  for  tanning. — L.  Simpson. 

313,643. — Apparatus  for  tanning. — L.  Simpson. 

313,676. — Device  for  generating  and  burning  gases.— R.  A.  Bury  and  R. 
M.  Bidelmau. 

313,629.— Manufacture  of  cream  of  tartar. — R.  Silverberg. 

The  process  consists  in  separating  the  tartaric  acid  from  argols  by  any  ap- 
proved method,  and  then  treating  the  mother  liquors  obtained  with  soda  and 
potassium  chlorate. 

313,666.— Process  of  extracting  the  oil  and  albununoid  matter  from  com. — 
F.  V.  Greene. 

The  oil  and  albuminoid  matter  are  separated  from  the  com  in  the  form  of 
an  emulsion,  which  is  freed  wholly  or  partly  from  water,  after  which  they 
are  separated. 

313,693. — Apparatus  for  cleaning  oils.— J.  C.  Thomton. 

313,700.— Process  of  coating  metal. — W.  J.  Wilder. 
Consists  in  applying  a  blast  of  cold  air  to  the  reverse  side  while  the  hot  tin 
is  being  applied  to  the  first  side. 

313,716.— Welding  compound.— C.  C.  Fields. 

Consists  of  sulphate  of  baryta,  prussiate  of  potash  and  sal  ammoniac. 

313,736. — Apparatus  for  preserving  by  gases.— G.  Holgate. 

313,748.— Apparatus  for  treating  ores  with  superheated  steam. — J.  H. 
Mathews. 
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SlSyTol.—Machine  for  cleaning  and  washing  bones. — C.  Meyer,  Jr. 

818,754.— -Regenerative  furnace.— T.  T.  Morrell. 

818,755.— Chemical  fire  engine. — W.  Morrison. 

813,779.— Chis  lamp.— F.  Siemens. 

818,795.— Gas  fluid.- A.  F.  Timmerling. 

A  gas  fluid  compound  of  fusel  oil,  carbon  oil  (consisting  of  petroleum  diaiil- 
late  at  a  gravity  of  about  74*"  B.)  and  wood  naphtha. 

818,828. — Composition  for  curing  paving  blocks  or  bricks. —T.  A.  Huguenin. 

Consists  of  coal  tar,  bitumen,  pine  gum  and  alum. 

818,884.— Gas  burner.— W.  M.  Noel.  W.  R. 


PROCEEDINGS   OF  THE  AMERICAN  CHEMICAL 

SOCIETY. 


Reoulak  Meeting  held  April  3d,  1885. 

Mr.  J.  H.  Stebbins  in  the  chair. 

Miimtes  of  last  meeting  read  and  approved. 

The  resignations  of  Dr.  Nicholas  Gerber,  Thun,  Switzerland  ; 
Dr.  F.  G.  Wiechman,  New  York;  and  associate  William  Ziegler^ 
New  York,  were  read  and  accepted. 

The  following  papers  were  then  read  : 

Cider  and  Vinegar,  by  W.  French  Smith,  Ph.  D. 

Analysis  of   the  Leaves  of  tlie  Ilex  Casslne,  by  F.  P.  Venablc, 
Ph.  D. 

A  new  Filtering  Apparatus,  by  P.  Casamajor;  read  by  title  and 
ordered  to  be  printed. 

Estimation  of  Nitrogen  in  Organic  Aromatic  Compounds  by  the 
Kjeldahl  Method,  by  J-.  H.  Stebbins,  Jr. 

The  meeting  was  then  adjourned. 

C.  E.  MUNSELL, 
Recording  Secretary. 


Additions  to  the  Library. 

BOOKS  PRESENTED  BT  THE  AUTHORS. 

M.  Bbrthblot. — Les  Origines  de  rAlchemie. 

E.  R.  Squebb.— An  Ephemeris  of  Materia  Medica,  Pharmacy,  Therapeu- 
tics and  Collateral  Information.    Vol.  I  and  Vol.  II,  Nos.  1-8. 

W.  Simon. — Manual  of  Chemistry. 

REPORTS. 

Connecticut  Agricultural  Experiment  Station. — Annual  Report  for  1884. 
The  American  Museum  ef  Natural  History.— Annual  Report  of  the  Trustees 
for  1884-85. 


JIOO  AITALTBIS  07  THB  LBAVKS  OF  ILBX  CASSINB. 

ANALYSIS  OF  THE  LEAVES  OF  ILEX  CASSINK 

By  F.  p.  Vbnablb,  Ph.  D. 

The  Yopon  {Ilex  Cassine^  Linn),  is  described  in  Hale's  ^' Woods 

.  and  Timbers  of  North  Carolina,"  as  an  elegant  shrub  10  to  15  feet 
high,  but  sometimes  rising  into  a  small  tree  20  to  25  feet.  It  has, 
according  to  the  same  authority,  for  its  habitat  the  strip  of  country 
from  Virginia  southward  along  the  coast,  never  extending,  how- 
ever, very  far  into  the  interior.  The  leaves  are  ^  to  1  inch  long, 
with  a  smooth  surface,  and  fine  serrated  edge.  The  plant  is  an 
evergreen,  and  its  dark  green  leaves  and  bright  red  berries  make  it 
attractive  as  an  ornamental  shrub.  In  the  region  of  the  Dismal 
Swamp,  and  in  other  sections  the  leaves  are  annually  gathered,  dried, 

-  and  used  for  tea.  This  decoction  is,  according  to  Hale,  oppressively 
sudorific,  at  least  to  those  unaccustomed  to  its  use.    The  famous 

^' Black  Drink*' of  the  southern  Indians  was  made  from  the  leaves  of 
this  shrub.  ''At  a  certain  time  of  the  year  they  come  down  in 
droves  from  a  distance  of  some  hundred  miles,  to  the  coast  for  the 
leaves  of  this  tree.    They  make  a  fire  on  the  ground  and  putting  a 

•  great  kettle  of  water  on  it,  they  throw  in  a  large  quantity  of  these 
leaves,  and  seating  themselves  around  the  fire,  from  a  bowl  that 
liolds  about  a  pint,  they  begin  drinking  large  draughts,  which  in  a 
short  time  occasions  them  to  vomit  freely  and  easily.  Thus  they 
continue  for  the  space  of  two  or  three  days,  until  they  have  sufiic- 
iently  cleansed  themselves,  and  then  every  one  taking  a  bundle  of 
the  leaves,  they  all  retire  to  their  habitations."  Having  on  hand  a 
small  sample  of  these  leaves  procured  from  New  Berne  during  the 
Winter  of  1883,  it  seemed  desirable  to  make  an  examination  of 
them  to  decide,  if  possible,  the  presence  of  any  alkaloid  or  other 
principle  which  would  make  the  decoction  useful  as  a  beverage. 
The  usual  treatment  with  magnesium  oxide,  exhaustion  with  water, 
separation  by  means  of  chloroform  and  subsequent  purification,  was 
adhered  to,  resulting  in  obtaining  a  small  amount  of  a  white  sub- 
stance slightly  soluble  in  water,  more  so  in  alcohol,  and  easily 
soluble  in  chloroform,  which  gave  distinctly  the  tests  for  caffeine, 
especially  the  murexide  reaction,  and  very  closely  resembled  a  speci- 
men of  pure  caffeine  from  Powers  &  Weightman. 

This  caffeine  formed  .32^  of  the  dried  leaves.     Later  on,  in  May, 
a  much  larger  supply  of  the  same  leaves  was  gotten   from  the 
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neighborhood  of  Wilmington.     A  more  thorough  examination  of 
them  was  then  made  with  the  following  results: 

Water  in  air-dried  sample 13.19 

Extracted  by  water 26-55 

Tannin 7.39 

Caffeine 27 

Nitrogen  (on  combustion) 73 

Ash 5.75 

The  analysis  of  the  ash  is  shown  in  column  I. 

I.  n. 

CaO 10.99 12.34 

MgO 16.69 ...11.39 

Na^O 47 7.28 

KgO 27.02 2.98 

MnOg 1.73 2.50 

FejjOg 26 3.41 

8O3 2.50 92 

CI 66 71 

PgOg 3.34 5.54 

SiOjj 1.32 44.76 

Tlie  Mat6  or  Brazilian  IloUy  {Hex  Parag^at/enais),  belongs  to 
the  same  genus.  Its  asli  analysis,  as  made  by  Senor  Arate,  is  given 
in  column  II.  The  plant  grows  wild  in  Brazil  and  is  very  largely 
used  by  the  South  Americans.  It  has,  according  to  Peckolt 
(Phann.  J.  Trans.  [3]  14,  121-124.  Abstract,  Jour.  Chem.  Soc, 
1884,  479),  been  planted,  and  seems  to  succeed  well,  in  the  Capi  of 
(4ood  Hope,  Spain  and  Portugal.  It  is  stated  that  six  different 
species  of  Ilex  are  used  in  the  preparation  of  this  tea.  Peckolt 
gives,  in  his  analysis  of  the  air-dried  leaves,  the  percentage  of 
caffeine  as  .639.  The  average  percentage  of  analyses,  by  different 
authors,  is  about  1.3.  I  can  find  mention  of  only  one  other  Ilex 
used  as  a  substitute  for  tea.  TJie  analysis  of  this  by  Ryland  and 
Brown  is  quoted  in  Blythe's  "  Composition  and  Analysis  of  Foods," 
p.  343.  It  is  called  the  Ilex  Cassiva,  is  said  to  be  used  as  a  tea  in 
Virginia,  and  the  percentage  of  caffeine  is  given  as  .12.  This  is 
probably  the  same  thing  as  the  Yopon,  the  analysis  of  which  is 
give  above,  and  the  "cassiva "  may  be  a  misprint  for  "  cassine." 

University  of  North  Carolina. 
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CIDER  AND  VINEGAR 
Bx  W.  French   Smith,  Ph.  D. 

This  investigation  was  commenced  in  September,  1882,  to  ascer- 
tain the  maximam  and  minimum  percentages  of  alcohol  and  acetic 
acid  which  genuine  apple-juice  would  produce. 

In  each  case  the  apples  were  selected,  and  the  juice  expresseil 
under  my  own  supervision,  and  the  cider  was  allowed  to  ferment 
slowly  for  two  months  in  a  cellar,  at  an  average  temperature  of 
14°C.  At  the  expiration  of  this  time  the  alcohol  was  determined 
by  the  ordinary  method  of  distillation  and  speciiic  gravity.  Du- 
plicate estimations  were  made  with  each  sample. 

The  ciders  numbered  I.  to  VI.,  inclusive,  were  of  agreeable  flavor 
and  aroma,  but  VII.  and  VIII.  were  barely  palatable. 

Cider  No.  I.,  prepared  from  selected  apples  of  the  variety  gen- 
erally known  as  "August  Sweets,"  gave  9.40  per  cent,  alcohol. 

Cider  No.  IF.,  from  average  **  August  Sweets,"  gave  6.05  per 
cent. 

Cider  No.  III.,  from  ** August  Sweets"  not  thoroughly  ripened, 
gave  4.80  per  cent. 

Cider  No.  IV.,  from  selected  "Porter"  apples,  gave  4.85  per 
cent. 

Cider  No.  V.,  from  "  Porter,"  only  partially  ri])ened,  gave  4.05 
per  cent. 

Cider  No.  VI.,  from  "  Greening "  apples  picked  from  the  trees, 
gave  4.00  per  cent. 

Cider  No.  VII.,  from  "Greening"  apples  taken  from  the  ground, 
gave  3.85  per  cent. 

Cider  No.  VIII.,  from  poorest  "Greening"  apples  taken  from 
the  ground,  gave  3.00  per  cent,  alcohol. 

The  average  of  these  determinations  is  five  per  cent.* 

These  results  indicate  that  a  good  cider  should  contain  about 
five  per  cent,  and  a  fair  sample  ought  not  to  fall  below  four  per 
cent,  of  alcohol,  and  if  it  is  less  than  3.5  per  cent,  the  cider  must 
have  been  diluted,  or  prepared  from  extremely  bad  apples,  for  in 
number  VIII.  I  endeavored  to  select  a  fruit  which  would  produce 
a  cider  of  the  lowest  possible  alcoholic  strength.  In  my  opinion 
cider  made  from  such  apples  is  unsuitable  for  use. 

♦These  percentageB  arc  by  weight. 
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In  the  autamn  of  1883  I  determined  the  acidity  and  solid  residue 
in  the  first  six  of  these  samples.  Nos.  VII.  and  Vm.  could  not  be 
protected  from  putrefactive  decomposition,  during  the  summer 
of  1883. 

The  acid  was  estimated  by  titration  with  standard  sodium  hydrate, 
and  the  residue  by  evaporation,  and  drying  at  100°C. 

Vinegar  Per  cent,  of  Per  cent,  of 

No.  acetic  acid.  solid  residue. 

/ ^ N  / ^ \  / ^ \ 

1 10.10 3.64 

II 6.80 3.36 

in 5.65 3.10 

IV 5.70 3.20 

V 4.40 2.70 

VI 4.45 3.22 

Average 6. 1 8 3.20 

The  actual  amounts  of  acetic  acid  found  are  lower  than  the  alco- 
holic percentages  in  the  original  ciders  demand,  but  this  can  be 
explained  by  imperfect  acetification.  I  find  manufacturers  pretty 
generally  agree  that  perfect  conversion,  by  the  cellar  process,  re- 
quires from  two  and  a  half  to  three  years.  I  regret  that  I  was 
unable  to  examine  these  samples  again  later,  owing  to  an  ac- 
cident. 

The  percentages  of  alcohol  found  in  the  original  ciders  would 
require  the  following  acidities,  if  the  oxidation  had  been  com- 
plete, viz.: — I.,  12.22  per  cent.;  II.,  7.86  per  cent.;  III.,  6.24  per 
cent.,  IV.,  6.30  per  cent.;  V.,  5.26  per  cent.;  VJ.,  5.20  per  cent. 

Theoretically,  one  part  of  alcohol  should  yield  about  one  and  one- 
third  parts  of  acetic  acid  ;  practically,  the  manufacturers  realize 
about  one  part  acid  for  each  part  of  alcohol.  Calculating  upon 
this  basis,  the  averages  of  the  vinegars  produced  by  the  first  six 
ciders  would  be  5.53  per  cent.  acid. 

While  a  genuine  cider  vinegar  may  contain  less  than  4  per  cent, 
acetic  acid,  it  is  evident  that  a  good  article  should  consist  of  about 
5  per  cent.,  and  vinegar  prepared  from  the  better  grades  of  cider 
will  represent  from  5.5  to  7  per  cent,  acidity. 

I  believe  that  apples  must  be  eartfully  selected  to  yield  a 
vmegar  above  7  or  8  per  cent. 

It  is  noticeable  that  samples  V.  and  VI.  could  be  preserved. 
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while  putrefactive  decomposition  could  not  be  arrested  in  Nos.  VII. 
and  VIII.  In  one  case  the  difference  in  alcoholic  strength  is  only 
0.16  per  cent. 

The  lowest  solid  residue  is  1.2  per  cent,  higher  than  the  figure 
defined  in  the  Massachusetts  Statutes  as  the  minimum  for  a  mer- 
chantable vinegar,  i.  e,  1.5  per  cent.,  while  the  average  is  more  than 
double  this  standard. 

Boston,  March  1,  1885. 
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TWO  NEW  FILTERS  AND  A  NEW  ASPIRATOR. 

By  p.  Casamajor. 

I  propose  to  describe  two  new  filters  which  I  have  lately  used 
with  advantage,  and  also  an  apparatus  for  starting  an  aspirator, 
lliis  apparatus  may  be  applied  to  one  of  the  new  filters  described 
or  to  others  working  in  a  similar  manner. 

One  form  of  filtering  apparatus 
is  shown  in  section  in  Fig,  1.  The 
vertical  portion  is  a  tube  open  at 
the  top.  The  horizontal  portion 
is  a  circular  disc,  provided  with 
a  few  hoU'8  to  establish  com- 
munication between  the  upper 
and  lower  surfaces  of  the  disc. 
Below  the  <lisc,  horizontal  open- 
inufs  are  made  to  allow  the  verti('al 
lube  to  conmiunicate  with  the 
space  below  the  disc.  The  vertical  tube  may  have  the  same  diameter 
throughout,  but  the  walls  of  the  tube  are  thicker  in  the  lower  ]>or- 
tion  than  in  the  middle,  and  in  this  thicker  than  in  the  upi)»T.  The 
tube  does  not  taper  uniformly  on  the  outside,  but  there  is  a 
shoulder  between  each  portion  and  the  one  above  it,  the  lower 
shoulder  being  designed  to  hold  the  disc  in  its  place. 

The  filtering  medium  used  with  this  apparatus  is  a  circular  piece 
of  cloth,  the  center  of  which  is  placed  under  the  vertical  tube.  The 
cloth  is  folded  over  the  edge  of  the  disc,  so  that  the  edges  of  the 
cloth  meet  above  the  shoulder  between  the  middle  and  upper  por- 
tion of  the  tube.     These  edges  are  fastened  above  this  shoulder  by 
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means  of  a  string  or  a  wire.     The  upper  portion  of  the   vertical 
tube  may  then  be  connected  with  a  rubber  tube. 

To  use  this  apparatus,  it  may  be  placed  in  a  vessel  containing  the 
liquid  to  be  filtered.  The  rubber  tube  attached  to  the  vertical  tube 
may  pass  over  the  edge  of  the  tank  and  be  prolonged  downwards 
on  the  outside  below  the  position  of  the  filter  in  the  liquid.  The 
syphon  formed  in  this  way  may  be  started  by  suction.  The  liquid 
to  be  filtered  passes  through  the  cloth  and  outwards  through  the 
rubber  tube. 

Wood  is  the  most  convenient  material  for  making  this  filter.  It 
has  the  drawback  that  it  floats,  which  may  be  remedied  by  attach- 
ing a  weight  to  the  portion  shown  in  Fig.  1. 

For  certain  purposes  this  portion  may  be  made  of  metal — iron,. 
lead,  tin,  etc.  Instead  of  pure  lead,  an  alloy  of  lead  90  parts,  anti- 
mony 10  parts,  tin  6  parts,  will  be  found  to  be  harder  and  suflfi- 
ciently  tough. 

This  filtering  apparatus  is  applicable  to  manufacturing  opera- 
tions  on  a  small  scale  rather  than  to  laboratory  work. 

The  second  form  of  filter  is  one  which  I  have  had  in  use  for  some 
time.  I  have  named  it  the  sand  poultice.  It  is  a  bag  full  of  sand^ 
through  which  the  liquid  to  be  filtered  has  to  pass.  Tlie  bag  hold- 
ing the  sand  is  made  of  two  circular  pieces  of  cloth,  whose  edges 
are  sewn  to  a  strip  of  cloth  about  1^  inches  wide.  After  this  bag 
has  been  filled  with  sand,  it  has  the  shape  of  a  flat  circular  box. 

When  in  use,  this  sand  poultice  must  lie  on  a  perforated  surface 
in  a  cylinder.  The  i)oultice  is  made  of  such  a  size  that,  when 
pressed  down  on  the  perforated  surface,  the  vertical  edge,  formed 
by  the  strip  of  cloth,  presses  tightly  against  the  cylindrical  surface. 
It  is  to  obtain  this  tight  fit  that  the  strip  of  cloth  is  used,  and  that 
the  bag  has  not  been  made  by  sewing  together  the  edges  of  the  two 
circular  pieces  of  cloth. 

When  this  filter  was  first  used,  it  was  found  impossible  to  dis- 
lodge a  certain  amount  of  air  which  inflated  the  upper  covering  of 
the  sand  poultice.  This  was  afterwards  avoided  by  making  a  slit 
in  this  portion  of  the  cloth  through  which  the  air  escaped.  A  cer- 
tain portion  of  dirt  is  in  consequence  deposited  on  the  sand  instead 
of  on  the  cloth;  but  this  has  not  been  found  practically  objection- 
able. 

Under  the  perforated  plate   supporting   the  sand   poultice  is   a 
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space  for  the  collection  of    filtered  liquid,  which  may  very  con 
veniently  be  let  out  by  a  faucet.     With  the  sand  may  be  mixed 
powdered  charcoal,  bone   black,  etc.     The  sand   poultice  may  be 
taken  out  and  washed  as  often  as  is  desirable,  and  the  bag  may  be 
refilled  when  necessary. 

During  the  late  period  of  turbidity  in  the  Brooklyn  water  supply 
I  have  had  occasion  to  use  the  sand  poultice  for  filtering  water  for 
domestic  use.  I  have  found  it  advantageous  to  have  a  layer  of  fine 
gravel  on  top  of  the  poultice,  to  arrest  the  greatest  part  of  the  muddy 
deposit  and  prevent  it  from  obstructing  the  cloth.  This  gravel  was 
taken  out  and  washed  twice  a  week  without  disturbing  the  rest  of 
the  filter.  After  being  washed,  the  gravel  was  put  back  on  top  of 
the  bag.  After  doing  this  five  times,  it  was  found  necessary  to 
take  out  the  ]>oultice  itself  to  wash  the  cloth  covering. 

APPAHATUS   FOR  STARTING    A   RYPHON. 

This  apparatus  was  suggested  by  a  very  ingenious  arrangement 
U8#d  in  Dr.  E.  R.  SquibVs  acetic  acid  works.  I  have  his  permission 
for  describing  it  here.  In  these  works  the  acid  is  stored  in  very 
large  stoneware  receivers,  which  have  no  opening  at  the  bottom, 
but  they  are  provided  with  two  tubulures  on  top.  Through  these 
tubulures  pass  glass  tubes  which  go  to  the  bottom  of  the  receivers. 
Every  tube  is  connected  with  a  similar  one  on  the  receiver  next  to 
it  by  means  of  a  bent  connecting  tube.  These  3  tubes,  held  to- 
gether by  means  of  rubber  tubes,  form  an  inverted  V.  On  top  of 
the  bent  tube  is  a  tubulure  over  whicli  passes  a  rubber  tube,  which 
is  closed  or  opened  by  means  of  a  pinch  cock.  Through  this  tubu- 
lure the  inveited  V  is  filled  by  pouring  in  acid,  after  which  the 
pinch  cock  is  closed.  The  last  tube  of  a  train  connects  in  a  similar 
manner  with  a  vertical  glass  tube  which  extends  to  the  story  below. 
This  vertical  tube  ends,  on  its  upper  portion,  in  a  T,  one  branch  of 
which  connects  with  the  tube  in  tlie  last  receiver  of  the  train.  The 
upper  end  of  the  T  has  a  rubber  tube  over  it,  which  is  closed  with 
a  pinch  cock.  When  it  is  desired  to  draw  acid  f lom  the  train  of 
receivers,  this  pinch  cock  is  opened  and  acid  is  poured  in  a  funnel 
above  the  pinch  cock.  The  vertical  tube  is  filled,  the  pincli  cock  closed 
an<l  the  acid,  in  running  down,  forms  a  syphon,  by  which  the  re- 
ceivers are  emptied,  either  wholly  or  in  part,  as  may  be  desired. 
When  sufficient  acid  has  run  out  the  pinch  cock  over  the  long 
vertical  tube  is  opened,  air  is  admitted  and  the  flow  ceases. 
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The  apparatus  shown  in  Fig  2  is  made  by  connecting  a  thistle 
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tube  to  a  tube  B  by 
means  of  a   rubber 
pipe    closed    by    a 
pinch    cock.       The 
lower  end  of  tube  B 
is  placed  above  a  re- 
duced    portion     of 
tube  C.  When  water 
runs  down  from  the 
thistle  tube  by  open- 
ing the  pinch  cock, 
an  aspiration  is  pro- 
duced   in    tube    C. 
The    horizontal 
branch  of  the  T  tube 
C   connects  with    a 
filtering    apparatus, 
which   may   be  the 
one  represented   in 
Fig.  1.    It  is  also  ap- 
plicable to  Dr.  Car- 
michael's  filter,  or  to 
the  filter  described 
by  me  in  the  Jounial 
of    t?ie     American 
Chemical     Society^ 
Vol.  Ill,   p.  125,  in 
which    the  vertical 
tube  causing  aspira- 
tion is  filled  by  suc- 
tion from  a  flask,  but  the  apparatus  shown  in  Fig.  2  is  much  more 
ccmvenient. 

After  filling  the  thistle  tube  with  distilled  water  the  pinch  cock 
is  opened,  and  the  water  rushing  downwards  from  tube  B  pro- 
duces a  vacuum  in  tube  C  connecting  with  a  filter.  This  soon 
becomes  filled  with  filtered  liquid.  In  the  appai*atus  in  use  in 
my  laboratory  3  or  4  cubic  centimeters  of  water  are  suflicicnt 
to  start  the  action  by  filling  the  vertical  tube  below  tube  C. 


108  OH  THE  BBnMATION  OP  NITBOOBN,  BTC. 

This  apparatus  differs  from  the  one  used  in  Dr.  Sqnibb's  works^ 
by  the  use  of  the  tube  B  and  the  narrowing  of  the  tube  C  be- 
low the  end  of  tube  B.  This  addition  was  found  necessary  be- 
cause when  the  tube  B  is  not  used  the  opening  of  the  pinch  cock 
below  the  thistle  tube  causes  a  momentary  increase  of  pressure 
in  the  tube  G  until  the  vertical  tube  below  C  has  been  filled. 
This  disarranges  the  asbestos  on  the  platinum  plate  in  the  filter 
described  in  the  Journal  of  the  American  Chemical  Societf/yYoh 
III,  p.  125,  and  the  operator  is  put  to  much  trouble. 

ON  THE  ESTIMATION  OP  NITROGEN  IN  COMPOUNDS 
OP  THE  ATTROMATIC  SERIES  BY  THE  EJELDAHL 
METHOD. 

Bt  Jambs  H.  Stbbbins,  Jr. 

Since  the  publication  of  Ejeldahl's  method  for  the  estimation  of 
nitrogen  I  have  made  quite  a  number  of  analyses  of  f  ertilizersin  which 
the  nitrogen  was  estimated  according  to  this  process,  and  always 
with  good  results.  At  first,  however,  I  was  rather  doubtful  of  their 
accuracy,  and  therefore  made  a  few  parallel  tests  by  combustion 
with  soda  lime.  These  soon  showed  that  the  method  might  be 
relied  upon,  except  in  fertilisers  containing  a  large  amount  of  ni- 
trates. The  results  obtained  were  invariably  a  little  higher  than 
those  obtained  by  combustion,  but  entirely  within  the  range  of 
error.  Having  obtained  such  fair  results  with  fertilizers,  I  was 
anxious  to  ascertain  whether  it  might  be  used  to  advantage  in  the 
analysis  of  aromatic  nitrogen  compounds,  and  thus  do  away  with 
the  troublesome  operation  of  estimating  the  nitrogen  by  combus- 
tion with  oxide  of  copper. 

To  what  extent  this  process  may  be  relied  upon  will  be  seen 
from  the  following  data  : 

Paratoluidine, 

1  :  4  C,H,(CH3)NH, 

0.60  grm,  perfectly  dry  paratoluidine,  was  dissolved  in  20  c.  c.  of  sul- 
phuric acid  mixture  (4  vols,  sulphuric  acid  66°  B.,  1  vol.  fuming 
HgSO^  containing  in  each  20  c.  c.  of  mixture  2  grms.  PgO^),  and 
heated  to  boiling  until  the  whole  mixture  had  become  nearly  color- 
less. Time  required,  lb.  15  m.  The  mixture  was  then  oxidized  as 
usual  with  EMnO^,  neutralized  with  140  c  c.  of  16  per  cent,  soda 
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solution  and  distilled.     The  ammonia  given  off  was  collected  in 

N 
50  ('.  c.         HgSO^,  the  distillation  lasting  30  minutes.   The  amount 

of  sulphuric  acid  not  neutralized  by  the  ammonia  was  estimated 

N  N 

with         soda  solution.     50  c.  c.      .  HgSO^  required  for  neutraliza- 

N 
tion  11.8  c.  c.        NaOH.     Therefore  38.2  c.  c.  of  the  acid  had  been 

neutralized  by  the  ammonia. 

.  • .  38.2  X  .0014  =  .05348  N. 

Equivalent  to  nitrogen 10.69  per  cent. 

Theory 13.17         " 

The  great  discrepancy  between  the  two  results  led  me  to  believe 
that,  perhaps,  the  amount  of  sulphuric  acid  mixture  used  had  not 
been  sufficient  for  the  complete  decomposition  of  the  paratoluidine. 
The  experiment  was  therefore  repeated,  using  only  0.26  g.  in  lieu 
of  0.50  g.  The  other  conditions  were  the  same,  with  the  exception 
of  a  little  sand  added  to  the  acid  mixture  to  prevent  bumping. 

Substance  taken 0.25  g. 

Quartzsand 0.60  " 

This  mixture  was  heated  for  two  hours.  The  solution,  at  the 
end  of  this  time,  had  become  transparent  and  of  the  color  of  white 
wine.  It  was  then  oxidized  with  KMnO^,  and  distilled  after  neu- 
tralization with  NaOH. 

N  .  N 

50  c.  c.         Ho  SO.  required  for  neutralization  29.7  o.  c.  -— -  NaOH. 

10      -      *     ^  10 

Tiierefore  50 — 29.7  =  20.3  =«  the  amount  of  acid  neutralized  by 

the  ammonia. 

20.3  X  .0014  =  .02842  N. 

Equivalent  to  nitrogen 11.44  per  cent. 

Theory 13.17         " 

As  will  be  seen  the  result  obtained  this  time  is  a  trifle  better, 
but  still  wide  of  the  mark.  I  therefore  thought  that  the  discrep- 
ancy in  the  amount  of  nitrogen  obtained  might  be  due  to  two 
things,  viz.  :  to  the  volatility  of  the  paratoluidine,  or  to  the  tenac- 
ity with  which  some  aromatic  compounds  hold  on  to  the  nitrogen 
they  contain,  thus  preventing  a  complete  converaion  of  the  nitro- 
gen  into    ammonium   sulphate.     As,  however,  the   paratoluidine 
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enters  immediately  into  combination  with  the  sulphuric  acid,  form- 
ing a  sulphate  which  is  a  much  more  stable  compound  than  the 
original  substance,  the  first  of  these  two  reasons  would  hardly  hold 
good,  and  must  therefore  be  discarded. 

In  order  to  prove  that  the  above  theory  is  correct  two  other  tests 
were  made,  using  compounds  the  nature  of  which  would  lead  one 
to  expect  similar  results. 

Diphenylamine, 

\ 
N-H 

Substance  taken 0.26  g. 

Quartz  sand 0.50  " 

Heated  the  above  with  20  c.  c.  of  sulphuric  acid  mixture  for 

2h.  30m.,  until  the  contents  of  the  flask  had  assumed  a  white  wine 

color.     Then  oxidized  with  EMnO^,  and  distilled  as  usual. 

N  .  N 

60  c.  c.  ,  -  H-SO.  required  for  neutralization  36.1  c.  c.  ,-  NaOH. 
10     *      *     ^  10 

60  —  36.1  =  13.9  c.  c.  =acid  neutralized  by  the  ammonia. 

13.9  X  .0014  =  .01946  N. 

Equivalent  to  nitrogen 7.78  per  cent. 

Theory 8.28         " 

It  will  be  observed  in  this  example,  that  the  nitrogen  found  is 
nmch  closer  to  theory  than  in  the  other  two  cases.  This  is  prob- 
ably due  to  the  fact  that  the  nitrot^en  was  more  readily  acted  upon 
by  the  sulphuric  acid,  thus  giving  a  greater  yield  of  ammonium 
sulphate.  In  the  following  example,  however,  there  is  again  a 
great  error,  because  in  this  ease  the  nitrogen  is  very  firmly  bound 
to  the  two  benzole  nuclei,  and  is  not  sutliriently  aeted  upon  by  the 
sulphuric  acid  to  be  entirely  converted  into  ammonium  sulphate. 

•  Azobenzole. 

C„I1, -N      N-C„II, 

Substance  taken 0.25  g. 

Sand 0.50  '< 

Heated  tnixture  for  oh.  30ni.  with  20  c.  c.  sulphuric  acid,  oxidized 
and  distilled. 
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N  .  N  - 

50  c.  c.  —  HgSO^  required  for  neutralization  26.  c.  e.  —  NaOH. 

25  X. 0014  =  . 0350  N. 

Equivalent  to  nitrogen 14      per  cent. 

Theory 15.38         " 

Having  obtained  such  poor  results  from  compounds  in  which  the 
nitrogen  was  firmly  bound  to  the  benzole  nuclei,  it  seemed  prob- 
able that  in  using  substances  in  which  the  nitrogen  might  be  more 
easily  driven  off  better  results  might  be  obtained.  For  this  pur- 
pose the  nitro-  compounds  were. chosen. 

Dinitrohemole  (a). 

C.HJNO,), 

Substance  taken _ 0.25  g. 

Quartz  sand 0.50  " 

Heated  the  above  to  boiling  with  20  c.  c.  of  sulphuric  acid  mix- 
ture, oxidized  with  KMnO.,  and  distilled  as  usual. 

N  .  .      .  N 

50  c.  c.  — -  HgSO^  required  for  neutralization  36  c.  c.  — -  NaOII. 

60  —  36  =  14  c.  c.  =  acid  neutralized  by  the  ammonia. 

14  X  .0014  =  .0196  N. 

Equivalent  to  nitrogen V.84  per  cent. 

Theory 16.66         " 

This  great  discrepancy  led  to  the  conclusion  that  the  small  yield 
of  nitrogen  was  simply  due  to  the  fact  that  a  part  of  the  nitrogen 
had  been  driven  off  by  the  sulphuric  acid  as  NO.  It  was  there- 
fore suggested  to  me  to  mix  with  the  sulphuric  acid  a  substance, 
which,  upon  heating,  would  evolve  a  large  volume  of  sulphuric 
acid,  and  thus  act  as  a  reducing  agent  upon  the  NO. 

The  substance  best  suited  for  this  purpose  is  pure  cane  sugar. 
The  results  obtained  m  using  this  slight  modification  were  quite 
satisfactory,  and  encouraged  me  to  go  on. 

Dinitrohemole  {b). 
C.H,(NO,)| 

Substance  taken 0.26  g. 

Sugar ./.  0.60  " 

Sand 0.50  " 

Heated  to  boiling  for  Ih.  30m.,  oxidized  with  KMnO^  and  dis- 
tilled. 
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N  N 

66  c.  c.  —  H,SO^  required  21.2  o.  c.  —  NaOR 

50  —  21.2  -»  28.8  -"  aoid  neutralized  by  the  ammonia. 

28.8  X  .0014  —  .04032  N. 

Equivalent  to  nitrogen 16.12  per  cent. 

Theory .-.  16.66        " 

The  amount  of  nitrogen  found  is  a  little  low,  still  the  error  ia 

not  much  larger  than  sometimes  occurs  in  making  a  combuation 

with  oxide  of  copper. 

Metanitraniline, 

1  :8C,H^(N0,)NH, 

Substance  taken 0.26  g. 

Sugar 0.50  " 

Sand 0.60  " 

Heated  to  boiling  for  two  hours,  with  20  c-  c.  of  sulphuric  acid 

mixture,  and  treated  as  usual. 

N  N 

50  c.  c.  ---  H,SO^  required  for  neutralization  14.2  c.  c.  —  NaOH. 

60  — 14.2  -"  35.8  c.  c.  -«  acid  neutralized. 

85.8  X  .0014  — .06012  N. 

Equivalent  to  nitrogen 20.04  per  cent. 

Theory 20.2«        " 

Orthonitrophenole, 
1  :  2C,H^(OH)N02 

Substance  taken ?.25  g. 

Sugar 0.60  " 

Sand 0.60  " 

Heated  with  20  c.  c.  sulphuric  acid  mixture,  etc., 

60  c.  c.  -  -  Hj|SO^  required  for  neutralization  32.6  c.  c.     -  NaOH. 

60  —  32.6  =  1V.4  c.  c.  ■=■  acid  neutralized  by  the  NHg. 

17.4  X. 0014  =  .02436  N. 

Equivalent  to  nitrogen 9.74  per  cent. 

Theory .■ 10.07         " 

It  will  be  seen  therefore  that  tlie  Kjeldalil  method  will  only  yield 
correct  results  with  such  bodies  as  are  easily  decomposed,  giving 
off  their  nitrogen  in  the  shape  of  ammonium  sulphate.  The  vola- 
tility of  a  compound  in  this  process  is  not  a  source  of  error,  for 
Kjeldahl  himself  analyzed  such  bodies  as  trimethyl  amine  and  ob- 
tained correct  results. 
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On  the  Atomic  Weight  of  Olucinum.     T.  S.  Humpidgb. 

The  author  has  prepared  a  sample  of  metallic  glacinum  having 
the  following  composition,  viz.:  Gl  99.20,  Gl  O,  0.70,  Fe  0.20.  He 
has  determined  the  specific  heat  of  this  sample  at  varying  tem- 
perature up  to  450°  C,  and  has  constriuJted  a  curve  embodying 
these  results.  This  curve  rises  rapidly  to  400®,  is  nearly  constant 
from  400°  to  500°,  and  reaches  a  maximum  at  470°,  but  it  ia  doubt- 
ful whether  it  it  can  be  relied  upon  above  500'.  The  specific  heat 
between  400°  and  600  is  .62,  and  this  multiplied  by  9.1  gives  5.64. 
Glucinum,  therefore,  like  carbon,  boron  and  silicon,  conforms  to 
the  law  of  Dulong  and  Petit  only  at  high  temperatures.  The 
atomic  weight  9.1  conforms  to  the  periodic  law,  while  13.6,  the 
weight  deduced  from  the  specific  heat  of  the  metal  between  10° 
and  100°  C  does  not.  The  conclusion  is  confirmed  by  determinations 
of  vapor  density  of  glucinum  chloride  and  bromide.  The  author 
considers  that  deductions  from  the  periodic  law  will  be  important 
factors  in  future  in  fixing  the  atomic  weight  of  an  element. 
{C/temical  NewSy  51,  121,)  A,  A.  B. 

Note  on  the  Occlusion  of  Hydrogen  by  Zinc  Dust,  etc. 

G.  Willi AMfe. 

Ordinary  zinc  dust  gave  off  39  times  its  volume  of  hydrogen  at  a 
temperature  short  of  the  melting  point  of  glass.  Combustion  of 
the  zinc  dust  with  cupric  oxide  yielded  closely  accordant  results, 
showing  that  the  occluded  hydrogen  is  almost  entirely  expelled  at 
a  low  red  heat.  The  author  makes  suggestions  as  to  the  bearing 
of  this  result  upon  the  conclusions  drawn  by  Graham  from  an 
examination  of  the  Lenarto  meteorite.  {Chemical  NewSy  51  ^  HHl. 
trom  Journal  of  Oas  Lighting,)  A,  A,  B. 

Eutexia.    T.  Turner. 

A  discussion  of  the  results  which  have  been  classed  by  Guthrie 
under  this  head.  A  eutectic  body,  is  a  mixture  of  substances  which 
remain  associated  during  the  process  of  cooling  from  a  state  of  fusion 
and  which  maintains  a  constant  temperature  during  solidification. 
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It  poMesses  a  constant  fusing  point  which  is  lower  than  that  of 
any  mixture  of  the  given  constitaents.  Cryohydrates  are  eateotic 
bodies  and  mixtures  of  salts  cooled  from  a  state  of  f osioii,  or 
metallic  alloys  may  show  examples  of  the  same  class.  The  author 
suggests,  upon  theoretical  grounds,  that  the  force  of  cohesion  in 
eutectic  substances  is  at  its  minimum,  and  the  molecular  volume 
at  its  maximum.    {C^iemical  Ifews^  51 »  JSS.)  A.  A.  B. 

On  the  Solution  of  Magnesium  Carbonate  in  Carbonic 
Aeld  Water.    (Second  Paper.)    R  Engbl. 

Pressure  of  CO,  in  Pdr  cent  MgOO, 

Atmospheres.  dissolved. 

0.5  20.5 

1.  26.5 
1.5  31.0 

2.  84.2 
2.5  36.4 

3.  39.0 

4.  42.8 
6.  50.6 

{Campus  JRmdM,  IQO,  Ui.)  C.  E.  H. 
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On  derivatives  of  Orthoxylol.  Adolf  Baeyer  and  Carl 
Pape. 

Orthoxylylencyanide  may  bo  easily  obtained  by  the  action  of 
KCN  on  orthoxylylenbromide.  M.  P.  59  — 60°  C.  Easily  soluble 
in  alcohol  and  ether.  It  is  somewhat  volatile  when  treated  with  a 
current  of  steam.  If  boiled  with  dilute  NaOH,  concentrated  HCl, 
or  dilute  IlgSO^  it  is  converted  into  orthophenylendiacetic  abid — 


^\n. 


\ 


Cllg— COOH 


CHj— COOH 

Orthophenylendiacetic  acid  crystalizes  from  water,  or  ether,  in  fine 
colorless  needles  which  melt  at  150°  C.  It  is  easily  soluble  in  ether, 
alcohol  and  hot  water.  More  difficultly  soluble  in  cold  water. 
Silver  nitrate,  added  to  a  solution  of  its  ammonium  salt  in  water, 
precipitates  the  silver  salt.     {JBer.  d.  chem.  Ges,,  188 Jf^  W-) 

J.  H.  S.,  Jr. 

New  Syntheses  of  Naphthaline   Deriyatives.     Adolph 

Baeyer  and  W.  H.  Pkrkin,  Jr. 

In  a  previous  communication  it  was  shown  that  by  the  action  of 
orthoxylylenbromide  upon  sodium  malonic  acid  ether  a  compound 
is  formed  which  the  authors  called  hydrindonaphtendicarboacid, 
which  may  be  looked  upon  as  a  derivative  of  an  analogous  naph- 
thalene compound,  composed  of  a  ring  containing  six,  and  another 
containing  five  carbon  atoms. 

This  was  proved  by  producing  naphthalene  in  the  same  way. 

Tetrahydronaphthalinedicarbo-acid  {ft  fi). 

Obtained  from  orthoxylylenbromide  and  sodium  acetylentetracarbo- 
acid  ether.  The  anhydride  is  insoluble  in  water.  Dissolves 
better  in  hot  NaOII  -f  aq.  The  free  acid  is  sparingly  soluble  in 
cold  water,  more  so  in  hot  water,  and  easily  soluble  in  ether,  chlo- 
roform, alcohol  and  acetone.  Melts  at  199°  and  is  at  the  same 
time  converted  into  its  anhydride.    The  anhydride  melts  at  180°  C. 
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TetrahydronaphthaUntetracarbo-acid  ether,  od  being  saponified, 
loses  two  mols.  of  COg,  and  is  converted  into  the  K  salt  of  tetra- 
hydronaphthalinedicarbo-acid.     {Ber.  d,  c/tem.  Ges.y  188 Jf.) 

J.  H.  S.,  Jr. 

The  Alkaloids  of  Nux  Yoniica,  III :  Some  Experiments 
on  Strychnine.    W.  A.  Shenstonk. 

The  author  obtains  bromstrychnine  by  adding  bromine  water  to 
strychnine  hydrochloride  dissolved  in  50  to  100  times  its  weight  of 
water.  From  this  solution  alkalies  throw  dowTi  the  substance  as  a 
solid  insoluble  in  water,  crystallizing  well  from  warm  alcohol. 
Bromstrychnine  thus  obtained  is  identical  with  that  obtained  by 
Laurent.  The  resin  obtained  by  Laurent  as  a  by-product,  when 
bromine  was  made  to  act  on  strychnine  hydrochloride  is  shown  to 
be  mono  bromstrychnine  dibromide.  The  chloro-  compound  obtained 
by  Pelletier  on  completely  precipitating  a  solution  of  strychnia 
with  chlorine  is  believed  by  the  author  to  be  the  dichloride  corre- 
sponding to  the  dibromide  above  mentioned.  When  bromstrychnine 
is  heated  with  excess  of  strong  nitric  acid  for  some  hours  there  is 
formed  a  resinous  precipitate  consisting  of  nitrated  bodies  whi(!li 
have  been  partly  examined  by  Nicholson  and  others,  ^n(i  picric  acidy 
which  has  not  been  known  hitherto  as  a  product  of  this  reaction. 
This  formation  of  trinitrophenol  appears  to  the  author  to  indicate 
that  stychnine  contains  a  benzol  ring  of  carbon  atoms  and,  perhaps, 
one  or  more  hydroxy!  groups  ;  the  latter  inforonce  is  su]4)orted  by 
the  behavior  of  strychnine  under  tlu*  action  of  the  oxidizing 
agents  used.     {Jour.  Cliem.  Soc,  '-MJS,  J-i'-').  A.  A.  B. 

On  the  Physiological  Action  of  Bruciue  and  Bromo- 
strychnine.    T.  L.  Brunton. 

The  difference  between  the  effects  of  brucine  and  strychnine  ap- 
pears to  be  one  of  degree  rather  than  of  kind,  and  to  bo  chiefly  de- 
pendent on  the  ready  elimination  of  brucine.  Brucine,  like  strych- 
nine, produces  death  by  convulsions  and  not  by  ]Kiralysis,  but  like 
curara,  which  is  also  a  product  of  a  spcciis  of  Stri/chnos^  it  is 
innocuous  when  taken  into  the  stomach  tliough  fatal  when  injected 
under  the  skin.  Comparing  his  results  with  brucine  and  those  o( 
Frazer  and  Crum  Brown   on  methylstryclminc  iodide,    the  author 
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considers  the  two  to  have  different  action,  the  former  causing  con- 
vulsions, the  latter  paralysis.  This  point  is  worthy  of  investiga- 
tion, as  it  may  throw  some  light  upon  the  constitution  of  the  alka- 
loids. A  somewhat  similar  case  has  been  observed  in  the  alkaloids 
of  opium.  In  a  class  of  alcohols  known  as  codeines  and  resulting 
from  the  introduction  of  alcohol  radicles  into  morphine  there  are 
certain  ones,  such  as  codethyline,  Cj,H^ gNOgOCglT^,  in  which 
the  narcotic  action  is  diminished,  while,  according  to  Von  Schroeder, 
the  convulsant  action  is  increased,  in  proportion  to  the  number  of 
atoms  of  hydrogen  replaced  by  alcohol  radicles.  If  such  be  the 
case  it  is  remarkable  that  by  the  addition  of  alcohol  radicles  to 
codeine  or  thebaine  their  tetanizing  action  should  b6  altered  into  a 
paralyzing  action,  methyl thebane  producing  paralysis  like  methyl- 
strychnine.  Bromostrychnine  has  a  physiological  action  very 
much  like  that  of  strychnine.  The  convulsions  produced  depend 
upon  alterations  in  the  function  of  the  spinal  cord  and  not  on  any 
action  of  the  drug  on  the  higher  centres  in  the  brain  or  medulla. — 
{Jour,  Ch.  JSoc,  268,  143.)  A.  A.  B. 

Crystallography  of  Bromostrychnine.    H.  A.  Miers. 

The  crystals  are  rhombic  with  the  axes  in  the  ratio  a  :  b  :  c  = 
1.45907  :  1  :  1.19457.  The  crystals  are  colorless  and  transparent, 
brittle  with  conehoidal  fracture,  but  without  observable  cleavage; 
almost  all  are  rectangular  tables  with  the  large  faces  marked  by 
striations.(— c/owr.  Ch,  Soc,  268,  ^4^.)  A.  A.  B. 

Formation  of  Pyridine  Derivatives  from  Malic  Acid. 

H.  O.  Peckham  and  W.  Welsh. 

An  attempt  to  ascertain  the  nature  of  the  reactions  by  which 
the  alkaloids  are  built  up  within  the  vegetable  organism.  Assum- 
ing in  accordance  with  the  suggestion  of  Koenigs  that  the  alka- 
loids are  pyridine  derivatives,  and  further,  that  nitrogen  is  sup- 
plied to  the  organism  in  the  form  of  ammonia  and  amido-  com- 
pounds then  non-nitrogenous  carbon  compounds  must  also  take 
part  in  the  reaction.  Jt  has  already  been  shown  by  one  of  the 
authors  that  malic  acid  under  the  action  of  concentrated  sulphuric 
acid  splits  up  into  formic  acid  and  the  half  aldehyde  of  malonic 
acid.     Two  molecules  of  the  latter  in  the  nascent  state,   then    un- 
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dergo  condensation  with  elimination  of  two  molecules  of  water 
and  form  coumalinic  acid,  and  coumalinic  acid  reacts  with  ammonia 
at  common  temperatures  to  form  hydroxynicotinio  acid  which  as 
a  derivative  of  nicotinic  acid  stands  in  close  relation  to  many  of  the 
alkaloids.  Primary  amines  and  amido-  acids  behave  like  ammonia 
with  coumalinic  acid,  reacting  with  it  to  form  hydroxypyridine- 
carboxvlic  acids.  Chelidonic  and  meconic  acids  which  occur  in 
certain  Papaveraecae  exhibit  many  analogies  with  coumalinic  acid 
and  react  similarly  with  ammonia.  As  chelidonic  and  meconic 
acids  are  invariably  accompanied  in  the  plant  by  malic  citric  and 
similar  simple  vegetable  acids  as  well  as  by  alkoloids,  it  seems 
probable  that  they  bear  a  close  generic  relation  to  malic  acid,  cou- 
malinic acid  and  the  pyridine  derivatives;  the  study  of  the  pyridine 
derivatives  of  malic  acid  is  therefore  of  interest  as  a  possible 
means  of  throwing  light  upon  the  natural  formation  of  the  alkaloid. 
In  following  up  the  subject  the  authors  confine  themselves  in  the 
present  paper  to  the  examination  of  the  products  obtained  by  the 
action  of  ammonia  and  amido-  compounds  on  coumalinic  acid  or 
rather  upon  its  methyl  salt,  which,  for  reasons  given,  is  more  suit- 
able.—(e/bwr.  Ch.  Soc.  268,  Ho.)  A.  A.  B. 

On  Propylenchlorhydrlne.    II.  F.  Morley  and  A.  Grebn. 

Although  propylenchlorhydrine,  obtained  from  different  sources, 
boils  at  127-128°C.,  still  it  is  not  certain  whether  it  always  has  the 
same  constitution  or  whether,  at  times,  it  is  a  primary  body,  (CHj 
CHCl  CHgOH),  and  at  other  times  a  secondary  compound  (CH, 
CIIOH  CllgCl).  Occasionally,  it  might  be  composed  of  a  mixture 
of  both.  It  has  usually  been  assumed  that  chlorhydrine,  obtained 
by  the  action  of  water  upon  0113011(80^11)  CllgCl  is  a  second- 
ary body.  Markownikoff  also  claims  that  the  compound  obtained 
by  the  action  of  hypochloric  acid,  upon  propylcn  gas,  is  also  a 
secondary  chlorhydrine.  Henry,  however,  asserts  that  this  chlor- 
hydrine is  a  primary  compound,  as  he  obtained,  on  oxidizing  it  with 
dilute  nitric  acid,  a  chlorpropionic  acid.  The  authors  have  ex- 
amined the  oxidation  product  obtained  from  the  chlorhydrine  pro- 
duced by  the  action  of  chloride  of  sulphur  upon  propylenglycol, 
and  conclude  that  it  is  a  mixture  of  a  primary  and  a  secondary 
chlorhydrine,  in  which  the  secondary  body  predominates.  {Ber,  d. 
chem,  Ges,^  1885^  24.)  J.  H.  S.,  Jr. 
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Contributions  to  a  Knowledge  of  the  Ammonium  Bases 
which  maybe  derived  from  Cliinoline.  A.  Bbrnthsen  and 
W.  Hess. 

The  following  compounds  are  described: 

Methylchinaldinium  hydroxide. 
C,H,(CH3)2  andN,CH3.0H. 

Obtained  by  treating  chinaldine  methyliodide  suspended  in  ether, 
with  an  excess  of  alkalL 

Methylflaoolinium  hydroxide, 
C,,N,CH30H. 

Obtained  from  flavolinemethyliode  and  KOH. 

Benzylchinolinium  hydroxide, 
C,H,N,  C,H,OH. 

From  benzylchinoline,  and  KOH. 

Methylchinolinium  hydroxide. 

Obtained    by    heating  a  mixture  of  chinolinemethyliodide   with 
KOH.     {Ber.  d.  chem.  Ocs.,  1885,  29.)  J.  H.  S.,  Jr. 

Researches  on  Isomerism  in  the  Aromatic  Series. — 
Heat  of  Neutralization  of  Polyatomic  Phenols.    Berthblot 

and  Werner. 

CALORIES. 

Resorcine (C'oH«0*).-. 16.397 

Orcine (C^^H^O*) 15.700 

Hydroquinone . . .  (C^  ^H^O*) 16.560 

Pyrocatechin (C^  ^H^O*) 8.267 

Quinone (C ^  « H* O*) 34.160 

Phloroglucine..  .(C^^HcO^) 18.269 

Pyrogallol (Ci«HoO«) 18.803 

Neutralized  with  NaOH. 
(rompte^  Iie7id.  100, '"^80.)  C.  E.  M. 

On  tlie  Direct  Replacement  of  the  Amido-  Group  in 
Aromatic  Amines,  by  the  Halogens.    S.  M.  Losanitsch. 

A  solution  of  aniline  in  hydrochloric  acid  was  heated  in  a  large 
flask,  which  was  connected  with  a  cooler.     To  this  solution,  con- 
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cent  rated  HNO3  was  added  in  small  portions.  After  each  addition 
of  HNOj,  a  violent  reaction  takes  place  and  a  yellow  oil  distils 
over.  The  addition  of  UNO 3  was  kept  up  nntil  the  aniline  used 
had  separated  as  a  tarry  mass.  This  mass  was  finally  distilled  in 
a  current  of  steam.  About  -J  of  the  aniline  used  is  converted  into 
a  yellow  oil,  which  is  found  in  the  distillate.  The  tar  above  men- 
tioned, on  being  boiled  with  aqua  regia,  yields  chloraniL  The 
yellow  oil  was  found  to  be  a  mixture  of  chlorbenzol  and  ohlor- 
phenol.  The  chlorphenol  was  removed  with  KOIL  About  75  per 
cent,  chlorbenzol  was  obtained.     {Ber.  d,  chem.  Ges,y  1885 ^  39,) 

J.  XI.  S»,  Jb. 

Decomposition  of  Aqueous  Solutions  of  Hypochlorons  Acid 
and  of  Clilorine  in  Snnligiit.    A.  Popper. 

Quantitative  determinations  were  made  of  the  decomposition 
products  of  hypochlorons  acid  exposed  to  sunlight  in  open  vessels 
and  in  closed  tubes.  In  the  first  case  some  free  oxygen  is  evolved 
and  also  probably  chlorine  ;  then  HCIO3,  62.38,'^  ;  HCIO^,  3.33^; 
HCI,  1.58^.  In  the  second  case  oxygen  4.56j«^,  HCIO3,  51.61  ; 
HCIO4,  2.86^  ;  IICl,  9.65.  To  see  what  influence  chlorine,  set  free 
in  the  first  part  of  the  decomposition,  had  upon  the  remaining 
products,  the  decomposition  of  chlorine  water  was  examined  in 
open  vessels  and  in  tubes.  In  open  vessels  IlCIOg  lO.Oar;^,  and  FICl 
40.00,'^  were  fonned.  In  decomposition  of  chlorine  water  the  chloric 
acid  may  be  formed  direct  or  may  be  indirectly  formed  from 
hy])0(hlorous  acid.  In  solutions  of  hypochlorons  acid  there  seems 
to  be  primarily  formed  IICIO3,  oxygen  and  chlorine.  At  the  ex- 
pense of  the  chloric  acid  and  oxygen  small  amounts  of  perchloric 
acid  were  also  forme<l,  and  the  free  chlorine  acts  upon  the  water  as 
above.     {Aiinakn  d  C/icmle,  327,  /'>/)  F.  P.  V. 

High-boiling  Phenols  from  Coal  Tar.    K.  E.  s<  nt  lzk. 

(xreen  oil  (500  kg.)  was  stirred  with  water  and  caustic  soda, 
treated  with  naphtha  and  then  neutralized  with  sulphuric  acid. 
Fifty-two  kilograms  of  the  phenols,  thus  gotten,  were  purified  by 
distillation  under  diminished  i)ressure.  The  (lecom|»osition  seemed 
slight,  M'ith  separation  of  water  and  formation  of  hydrocarbons. 
These    were   removed,  the  phenols  fractionated  and  one  fraction 


ABSTRACTS  :    ORGANIC    CHEMISTRY.  121 

(150-200°)  examined.  It  was  found  to  contain  fi-  and  a  naphtol. 
'^ITie  author  appends  a  discussion  of  the  modes  of  formation  of 
phenols  in  coal  tar.     {Annalen  d,  C/iemiey  227,  HS.)      F.  P.  V. 

■ 

(Compounds    of  Uraiiyl  Chloride    with    Ammonia.    F.  F. 

Regelsberg£R. 

Ui'anyl  chloride  was  gotten  pure  by  crystallizing  from  ether,  con- 
taining then  two  molecules  of  the  ether.  On  passing  ammonia  into 
the  solution  in  ether,  a  voluminous  yellow  precipitate  was  gotten, 
which  was  dried  in  vacuo  over  sulphuric  acid.  Its  composition 
was  LTOg  (NHjjCl)2.  This  is  capable  of  taking  up  more  ammonia 
if  left  in  an  atmosphere  of  the  same.  This  diammon-dichlonde 
yields  UO.^  NIl3(N  11301)3.  Uranyl  chloride,  under  the  same  con- 
ditions, yields  U02(NIl3  NH3Cl)g,as  well  as  UO^  NH3(NH3C1)3.  . 
Uranyl  diammon-dichloride,  treated  with  cold  water,  yields  NH^ 
CI,  ammon-uranate,  uranyl  chloride  and  uranyl  hydrate  ;  with  warm 
water  more  hydrate  and  less  uranate,  and  dichloride  are  formed. 
Under  gentle  warming,  ammonia  and  chlorine  are  lost.  On  igniting 
in  air  UgOg  is  left;  in  hydrogen  or  ammonia,  UO,.  {Annalen  d. 
Chemie,  221  j  HO.)  F.  P.  V. 

Constituents  of  Certain  Essential  Oils.    O.  Wallach. 

Oil  of  cajuput  on  examination,  contains  the  same  principal  in- 
gredient as  woim  seed  oil.  Other  essential  oils  are  examined  as  to 
their  containing  cynen.  The  ease  with  which  this  body  forms  a 
(Tystalline  tetrabromide  is  used  as  a  means  of  identification.  Its 
melting  point  is  given  as  124-125**.  From  oleum  corticis 
aurantiorum  a  closely  allied  tetrabromide  is  gotten,  melting  at 
104-105°.  This  the  author  calls  hesperiden  bromide.  {Annalen  d, 
(7iem.,  225,  -^4.)  F.  P.  V. 

Contributions  to  the   Chemistry   of  the    Terpenes  and 
Essential  Oils.    O.  Wallach. 

As  mentioned  in  the  preceding  paper  two  distinct  tetrabromides 
are  formed  from  the  terpenes — hesperiden  bromide  (M.  P. 
104-105")  and  cynen  bromide  (M.  P.  125-126°).  The  bromides  are 
formed  by  allowing  .7  vol.  bromine  to  drop  in  a  cooled  mixture  of 
the  terpene  with  4  vols,  alcohol   and  4  vols,  ether.     The   crystals 
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separate  on  evaporation.  The  lower  boiling  tei*penes  yield  liquid 
bromides.  By  heating  the  terpenes  in  sealed  tubes  to  250-270^ 
higher  boiling  fractions  are  gotten  (180-190°)  which  yield  crystal- 
line bromides.  From  American  turpentine  oil  the  cynen  tetrabro- 
mide  was  gotten  after  heating  to  250-270**,  and  after  treatment 
with  hydrochloric  acid  or  with  nitric  acid.  Many  other  ter- 
penes and  essential  oils  were  also  examined.  (Annalen  d.  Chem.'i 
227,  211.)  F.  P.  V. 

Oleum   Cynae—k  Contribution  to  the  Knowledge  of  the 
Terpenes.    Wallach  and  Brass. 

The  main  portion  of  the  oil  distills  over  at  176-178°  C.  (Sp. 
Gr.  .1)2067  at  16**).  Analysis  coiifirmR  the  belief  that  it  consists 
of  an  oxygenated  compound  C-i^jH^O,  with  which  is  mixed  certain 
amounts  of  a  hydrocarbon  of  the  same  boiling  point,  and  small 
amounts  of  a  high  boiling  compound  richer  in  oxygen.  The  separ- 
ation is  affected  by  treatment  with  gaseous  hydrochloric  acid  and 
distillation  of  the  crystals  with  steam.  The  boiling  point  is 
then  176°-177°C.  (Sp.  Gr.  .92297  at  16°).  This  compound  the 
authors  call  cymol.  It  is  optically  inactive.  On  oxidation  with 
nitric  acid  it  yields  oxalic  acid.  The  hydrochloric  acid  compound 
is  decomposed  by  w^ater.  On  heating  in  a  tube  it  yields  a  terpene 
and  aqueous  hydrochloric  acid.  Hydrobromie  acid  acts  very 
similarly.  Hydriodic  acid  gives  a  more  stable  crystalline  compound 
which  yields  the  same  terpene  (cynen)  when  gently  heated  with 
aniline.  Bromine  gives  interesting  coin[)oun<ls.  Experiments  dis- 
proved the  assumption  that  cyniol,  as  an  isomer  of  borneol,  con- 
tained hydroxyl.  Also  it  seems  unlikely  that  the  oxygen  is  united 
to  carbon  with  double  bonds.  Cvnen  is  chanired  into  cvniol  bv 
heating  with  concentrated  sulpluiric  acid.  {A/uathn  if.  (7i(nt.,  225, 
Jf^L)  F.  P.  V. 

Contribntions  to  the  dieiiiistry  of  Mercury   Fulminate. 

A.   P^IIRENIJEKG. 

Aqueous  hydrochloric  acid,  actini;:  upon  mercury  fulminate, 
causes  the  formation  of  livdroxvlaniine  livdrochlorate  and 
fonnic  acid.  Since  Ixjth  nilroireii  atoms  «r(>  to  form  hv- 
droxylainine  the  assumption  that  the  fulrninic  acid  is 
nitroacjtonitril  seem^  untjuable.     Aqueous   sulpliocyauic  acid    de- 
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composes  the  fulminate,  forming  carbonic  acid  and  ammonium 
sulphocyanide.  Probably  hydroxylamine  sulphocyanide  was  first 
formed,  but  its  instability  caused  the  change  into  the  ammonium 
salt.  Fulminic  acid  does  not  seem  capable  of  a  free  existence. 
Tiie  greatest  care  could  not  prevent  the  explosive  decomposition 
of  the  supposed  acid  gotten  by  the  action  of  dry  hydrochloric 
acid.  Ammonium  sulphocyanide  acts  very  similarly  to  the  alkaline 
chlorides,  only  with  more  energy — f ulminuric  salts  are  formed.  On 
adding  the  ethereal  solutions  of  the  product  gotten  by  the  action 
of  dry  hydrochloric  acid,  to  ammonia,  an  isomer  of  common  f ul- 
minuric acid  is  formed.  {Jour,  f.prdkL  Chem.j  30,  68.)  F.  P.  V. 
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On  the  Reduction  of  Arsenic  Acid  Solutions.     L.  W. 

McCoy. 

The  difficulty  attending  the  reduction  of  arsenic  acid  in  solutton 
by  sulphuretted  hydrogen,  has  led  the  author  to  a  modification  of 
the  method  of  Wohler  (i.  e.,  treatment  with  sulphurous  acid)  in 
order  to  effect  this  reduction.  Sulphurous  oxide  in  water  solution 
is  added  to  the  solution  of  arsenic  acid,  togetlier  with  a  few  drops 
of  dilute  sulphuric  acid,  and  the  mixture  is  then  heated  for  an 
hour  in  a  tightly  stoppered  bottle  on  the  water-bath.  The  reaction 
under  pressure  is  much  more  effective  than  in  Wdhler's  method,  in 
which  no  pressure  is  applied.     (Chemical  News,  51,  122,) 

A.  A.  B. 

On  the  Determination  of  Graphite  in  Minerals.     J.  B. 

Mackintosh. 

By  fusion  with  caustic  potash  in  a  silver  crucible  and  subsequent 
treatment  of  the  melt  with  water,  all  matters  associated  with 
graphite  in  a  rock  are  rendered  soluble  or  separated  iu  tloceulent 
ra:i8ses,  the  graphite  alone  remaining  unchanged.  The  insoluble 
mass  is  washed  in'  a  Gooch  filter,  first  with  water,  then  with  IlCl, 
and  finally  with  ammonia  to  remove  traces  of  silver  acquired  from 
the  crucible.  Gra}>hite  remains  unaltered  and  is  weighed  as  such. 
(  Chemical  News^  61,  H7.)  A.  A.  J>. 
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On  the  Separation  of  Alumina  and  Ferric  Oxide.    P. 

ViGNON. 

The  process  is  founded  on  the  fact  that  tiimethylamine  precipi- 
tates ferric  oxide  and  alumina,  but  redissolves  the  latter. 

A  large  excess  of  concentrated  trimethylamice  is  added  at  once, 
and  allowed  to  stand  for  24  hours.  The  precipitate  is  washed  several 
times  with  trimethylamine  by  decantation,  and  finally  thrown  on  a 
filter  and  washed  until  a  drop  does  not  leave  on  evaporation  a  sen- 
sible residue.  The  precipitate  is  well  dried,  incinerated  and  weighed. 

Trimethylamine  also  redissolves  chromic  oxide.  (Comptes Mend. 
100,  6*J<^.)  C.  E.  M. 
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Composition  of  Gaseous  Products  in  the  Combustion  of 
Pyrites,  and  Influence  of  Glover's  Tower  on  tlie  Manu- 
facture of  Sulpliuric  Acid.    M.  Sciieurer-Kestner. 

The  effect  of  Glover's  (besides  increasing  the  capacity  of  pro- 
duction of  the  system  15  to  18  per  cent.),  are  :  the  condensation  of 
the  anhydride  produced  in  the  furnace  ;  the  reaction  of  the  sulphur- 
ous acid  on  tho  very  limited  quantity  of  nitrous  acid  encountered 
there,  and  the  known  reaction  of  the  gases  of  the  lead  chambers 
which  commences  in  the  Glover's  tower.  The  gas  from  the  com- 
bustion of  pyrites  contains  sometimes  as  hi<^h  as  9  of  sulphuric 
anhydride  to  100  of  sulphurous.     {Compte^^  Rejid.^  100  036,) 

C.  E.  M. 
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Abstract  of  American  Patents  Relating  to  Chemistry. 

{P^om  Vie  Official  Gazette  of  Ihe  U.  8.  Patent  Office.) 

March  ^4th,  1886. 

314,256. — Composition  for  cleansing  metals.— O.  H.  Mellum. 

Consists  of  oxalic  acid,  tripoH,  aniline,  and  pure  water.    ^ 

314.281.— Filter.— A.  N.  Wilson. 

814.842.-:-Manufacture  of  hydrogen. — G.  E.  Moore. 

The  process  consists  in  the  continuous  introduction  of  gases  and  vapors 
containing  carbon,  simultaneously  with  steam,  into  a  chamber  containing  a 
metallic  oxide,  and  passing  the  resulting  mixture  of  hydrogen  and  carbonic 
acid  through  carbonate  of  soda  or  potassa,  or  solutions  in  which  these  may  be 
formed. 

814,868.— Apparatus  for  distillation  of  hydrocarbons.— R.  Dean. 

814,400. — Apparatus  for  the  manufacture  of  gas. — T.  G.  Springer  and  G. 
W.  Jeremy. 

Brief.  The  lower  ])ortion  of  a  deep  body  of  fuel  is  raised  to  incandescence, 
and  the  upper  portion  thereof  is  highly  heated  by  an  air  blast  at  the  br>ttom, 
and  the  resulting  gaseous  products  are  burned  in  a  fixing  chamber  below  the 
fuel  chamber.  After  heating  up,  steam  is  superheated  by  passage  down 
through  the  cooler  portion  of  the  fuel,  and  then  decomposed  by  the  passage 
down  through  the  incandescent  portion.  The  resulting  wateir  gas  is  carbureted 
by  liquid  hydrocarbon  sprayed  into  it  in  the  heated  fixing  chamber,  and  thus 
circulated  until  an  intimate  mixture  is  effected,  after  which  such  mixture  is 
converted  into  a  fixed  gas  by  passage  down  through  the  heated  fixing  cham- 
ber. 

814,412.— Hydrocarbon  gas  machine. — II.  Alexander. 

814,447.— Soap. — J.  Hoogland. 

Soap  compound  consisting  of  tallow,  sal  soda,  resin,  milk,  lemons,  soapstone 
and  water  of  lime. 

814,448.— Apparatus  for  manufacturing  oil  gas. — B.  C.  Smith. 

Brief.  Oil  is  vaporized  in  a  coil  of  pipe,  and  the  resulting  vapor  made  into 
a  fixed  gas  by  passage  through  a  heated  chamber  of  large  diameter.  Air  is 
forced  inio  the  gas  on  the  way  to  the  holder,  and  the  mixed  gas  and  air  pass 
from  a  perforated  pipe  into  the  water  in  the  holder  tank,  whereby  impurities 
arc  washed  out. 

814,488. — Apparatus  for  freezing  paraffin  oils. — J.  Teagle. 

814.4i)0. — Apparatus  for  refining  oils. — J.  Thomas. 

814,504. — Process  of  purifying  pig  iron.— J.  P.  Witherow. 

The  process  consists  in  blowing  or  oxidizing  the  metal,  and  removing  the 
silicon,  phosphorous  and  other  impurities  by  successive  discharges  of  slag 
during  the  continuance  of  the  blow. 
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314,505.~Ingot  iron  and  steel.— -J.  P.  WItherow,  H.  W.  Oliver,  jr..  J.  F. 
Wilcox  and  G.  E.  Tener. 

Phosphor  ingot  iron  or  steel,  practically  free  from  silicon,  and  low  in 
carbon. 

314.506. — Process  of  making  ingot  iron  and  steel. — J.  P.  Witherow,  H. 
W.  Oliver,  jr.,  J.  F.  Wilcox,  andG.  E.  Tencr. 

814,581.— Insecticide  Composition.— F.  M.  Howard. 

Consists  of  bisulphide  of  carbon,  roll  sulphur,  carbonic  acid,  and  phot- 
phorus. 

814,548. — ^Purifying  sulphuric  acid. —Q.  Thomson  and  W.  Kemp. 
The  acid  is  purified  by  adding  ammonium  sulphide  and  filtering. 

March  27ih,  1885. 

818,861.— Apparatus  for  purifying  gas. — A.  O.  Granger. 
818,979.— Apparatus  for  separating  oil  vapors.— J.  E.  Bicknell. 
814,008.— Process  of  purifying  water.— T.  W.  Duffy. 

814,004. — Process  of  purifying  metals.— C.  Edwards. 

Moist  hydrogen  is  pass  over  the  metal,  while  at  a  temperature  600-700°  C, 
in  an  air  tight  retort. 

814,088.— Brine-cooling  apparatus.— C.  G.  Mayer. 

814,089. — Gas-cooling  apparatus. — C.  G.  Meyer. 

814,096. — Process  of  making  whiskey. — F.  M.  Young. 

814,097.— Artificial  fuel.— H.  Aigner. 

Consists  of  perforated  blocks  of  a  mixture  of  coal  tar  pitch  and  vegetable 
fibre,  which  are  subsequently  coked. 

814,118. — Process  of  preparing  iron  ores  for  smelting. — M.  K.  Couley. 

The  finely  divided  ores  is  mixed  with  aljout  five  ]>er  cent  of  pitch,  and 
formed  into  bricks,  etc. 

814,114. — Manufacture  and  preservation  of  articles  of  i]^ypsum,  stucco,  or 
the  like. — M.  Dennstedt. 

The  articles  are  treated  with  a  hot  saturated  solution  of  strontia  <»r  barvta, 
and  dried  in  the  presence  of  (•arbt)ni(*  acid  uas. 

814,150.— Filter.— 11.  Uoeske. 

814,182. — Compound  for  repairini:  stoves,  lire  brick,  etc. — E.  Ivett  and 
A.  Georire. 

Consists  of  a  mixture  of  burned  and  ground  fire  clay,  unburned  and  ground 
fire  clay,  sifted  wood  ashes,  sand,  salt,  black  lead,  asphalt ura  and  water. 

814,199. — Apparatus  for  tanning. — L.  Simpsun. 

841,200.-  -  Apparatus  for  tanning. — L.  Simpson. 
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Itiued  April  7th,  1885, 

315,086. — Muffle  furnace  for  ns<«aying  and  annealing.— J.  Haskins. 
This  is  a  furnace  for  burning  gaseous  or  liquid  fuel. 

315,089.— Process  and  apparatus  for  roasting  ores. — O.  H.  Tobey. 

315,096.— Puddling  furnace.— J.  Webb. 

315,265. — Apparatus  for  refining  copper  by  electrolysis. — M.  G.  Farmer. 

315,266. — Apparatus  for  obtaining  aluminium. — M.  G.  Farmer. 

April  Uih,  1886. 

» 

315,471. — Roof  paint  composition. — D.  Brobst. 

Mixture  of  coal  tar,  asphalt,  salt,  alum,  gypsum,  Roman  cement,  sulphur, 
pine  resin,  slacked  lime,  tallow,  and  copperas. 

315,487. — Composition  mastic  for  covering  roofs,  telegraph  wires,  etc* 
— A.  Derrom. 
Consists  of  crude  Trinidad  asphaltum,  beeswax  and  oil. 

815,549. — Hydrocarbon  burner. — J.  Reilly. 

515,587.— Apparatus  for  the  manufacture  of  iron  and  steel.— J.  P, 
Witherow. 

815,595. — Coke,  oven.— E.  J.  Bowen. 

815,597. — Manufacture  of  varnish  from  sludge  tar.— R.  M.  Brenig. 

The  sludge  is  treated  with  a  soap  compound  to  separate  the  acid,  and  com- 
bine with  the  tar  or  oily  compound.  The  resulting  mass  is  dried  and  dis. 
solved  in  linseed  oil  or  turpentine. 

315,610. — Chemical  fire  extinguisher. — W.  Gee. 

815,638.— Electrical  insulator.— H.  Kellogg. 

A  compound  consisting  essentially  of  asphaltum  and  caoutchouc  oil. 

315,709. — Apparatus  for  making  gas. — E.  Brook. 

315,711.— Manufacture  of  hydraulic  cement. — R  Bryce. 
Limestone  and  Leitchfleld  marl  or  shale  are  ground  together  and  pressed 
into  bricks,  which  are  then  burned  and  ground. 

315,747. — Gas  generator. — A.  Detwiler. 

315,751.— Furnace  for  manufacturing  illuminating  gas. — T.  Egner. 

Brief.  Bituminous  coal  is  distilled  in  the  upper  part  of  the  furnace  while 
the  coke,  from  which  the  gas  has  been  evolved,  is  burned  by  the  admission  of 
air  in  the  lower  part  of  the  furnace,  and  the  gas  evolved  by  distillation  and 
that  produced  by  combustion  are  passed  together  through  the  same  eduction 
pipe  connecting  with  the  side  of  the  furnace  above  the  air  inlets  at  a  distance 
about  one-third  the  height  of  the  furnace.  Tarfy  vapors  and  gas  given  off 
from  the  upper  portion  of  the  coal  must  pass  down  through  heated  coal  and 
coke  to  the  eduction  pipe  and  are  thus  converted  into  fixed  gases. 
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815,S80.~Baking  powder.— A.  Peters. 

Consists  essentially  of  boric  anhydride  and  an  alkali  carbonate. 

816,881.— Phosphate  baking  powder. — A.  Peters. 

Consists  essentially  of  a  carbonate  of  an  alkaline  earth  or  of  an  alkali  with 
metaphosphoric  and  pyrophospboric  acids. 

815,882.— Baking  powder.— A.  Peters. 

Consists  essentially  of  boric  acid  and  magnesium  carbonate. 

815,887.— Revivifying  filtering  material.— J.  W.  J.  Reford. 
The  filtering  material  is  revivified  or  carbonized  by  a  current  of  super- 
heated steam. 

815,846.— Metallurgic  gas  furnace.— J.  S.  Seibert. 

815,876. — Process  of  preparing  and  purifying  wort  for  brewing  purposes. 
—  C.  Limmer. 

The  wort  is  boiled  with  hops,  cooled  and  filtered  through  a  layer  of  hops. 
The  wort  is  then  refrigerated  to  precipitate  the  albuminous  matter  and  passed 
through  a  centrifugal  machine. 

815,898. — Amalgamating  pan  and  settler  apparatus  for  treating  ores. — M. 
P.  Boss. 

815,982. — Production  of  chlorinated  derivatives  of  benzaldehyde. — R. 
Gnehm. 

The  benzaldehyde  is  treated  with  iodine  and  antimony  pentachloride  and 
heated. 

815,958. — Process  of  purifying  water  gas. — O.  Lugo. 
.  The  carbonic  oxide  is  removed  from  the  water  gas  by  first  converting  it 
into  carbonic  acid  in  contact  with  heated  fcrnc  oxide,  and  passing  it  in  con- 
tact with  caustic  alkali.  The  metallic  iron  formed  is  constantly  restored  to 
the  condition  of  ferric  oxide  by  passing  through  it  an  oxidizing  agent  alter- 
nately with  the  gas. 

315,980.— Manufacture  of  beer.— J.  B.  Von  Rose. 

Uses  whole  freshly  prepared  green  malt  in  place  of  the  usual  dry  crushed 
malt. 
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316,038.— Apparatus  for  carbureting  and  odorizing  natural  gas.— S.  J. 
Hayes. 

316,036.— Coloring  matter  derived  from  napbthol.— O.  Hoffmann. 

Green  coloring  matters  produced  by  the  action  of  nitrosonaphtholsulphonic 
acids,  or  their  salts  upon  iron  or  its  salts,  or  by  the  reaction  of  nitrous  acid 
upon  naphtholsulplionic  acids  treated  with  iron  or  its  .salts. 

316,058.— Apparatus  for  extracting  paraffine  from  oils.— C.  H.  Prentiss. 

316,059. — Gaslmrning  apparatus.— A.  l^iulol. 

316,067.— Process  of  brewing  beer. — .1.  Schafhaus. 

The  wort  is  drawn  from  the  mash  in  the  tun  until  it  l)ogins  to  run  cloudy. 
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The  grain  remainiDg  in  the  tun  is  then  sparged  and  stirred  with  water  heated 
to  TO-TS**  R,  after  which  this  latter  wort  is  drawn  off  until  nearly  all  extract 
is  obtained.  The  wort  is  then  pumped  into  a  tun,  containing  a  crib  filled 
with  hops,  juniper  berries,  elemi-gum,  and  salt,  boiled  at  a  high  degree  until 
clear,  and  pumped  into  the  sparger  of  the  hop  kettle  for  sparging  the  remain- 
ing hops. 

31tt,075.— Water  and  alkali-proof  fabric— J.   H.   Stebbins,  Jr.,  and  P. 
Gasamajor. 
Woven  vegetable  fabrics  are  treated  with  sulphuric  acid  and  alkalies. 

316,104.— Extracting  glycerine  frqm  fatty  matters.— B.  T.  Babbitt. 

Steam  is  passed  tbrough  fatty  matter  under  pressure  and  a  sufficient  tem- 
perature to  decompose  it  and  take  up  in  suspension  the  separated  glycerine. 
The  steam  and  glycerine  are  afterwards  condensed  together  and  the  water  is 
evaporated  off  from  the  steam. 

316,145. — Process  of  and  apparatus  for  producing  fodder  from  residual 
products  of  distilleries  and  breweries. — H.  Hencke. 

This  is  a  process  for  producing  dry  concentrated  fodder  from  the  residual 
products  of  distilleries,  breweries  and  sugar  and  starch  factories.  It  consists 
in  the  decantation  of  the  waste  under  admixture  of  a  glutinous  solution  for 
precipitation  of  the  albuminous  and  heavier  particles,  the  deoxidation  of  the 
waste  freed  from  water  by  the  addition  of  calcium  carbonate,  and  the  evapor- 
ation and  drying  of  the  waste  mixed  with  sodium  ci^rbonate. 

316,195.— Manufacture  of  chlorine. — E.  Solvay. 

Uses  in  the  manufacture  of  chlorine,  a  composition  consisting  of  calcium 
chloride,  silica,  alumina  and  the  residue  remaining  from  a  previous  treat- 
ment of  the  composition. 

316,233.— Blast  furnace.— P.  Brown. 

316,248. — Formation  of  methoxy-  and  ethoxychinaldine. — ().  Doebner. 
Oxy methyl  and  ethyl  defivatives  of  chinaldine. 

316,249. — Formation  of  the  hydrobase  of  chinaldine. — O.  Doebner. 

316,277. — Apparatus  for  making  granulated  crystalline  sodium  carbonate. 
— .r.  Mactcar. 

316,300.— Manufacture  of  hydrochloric  acid. — E.  Solvay. 

Uses  in  the  manufacture  of  hydrochloric  acid,  a  composition  consisting  of 
calcium  chloride,  silicious  clays,  and  the  residues  from  the  manufacture  of 
hydrochloric  acid. 

316,367.— Method  of  manufacturing  malt  liquors  from  starch,  etc. — W.  T. 
Jebb. 

The  wort  is  prepared  by  mashing  starch  with  barley  malt. 

316,373. — Colored  lead  for  pencils. — S.  Kraus. 

A  composition  consisting  of  coloring  matter,  talc  and  potter's  clay  boiled  in 
fat  or  oil. 
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816,881, — Apparatus  for  the  manufacture  of  ammoniom  solpliate. — C. 
Meyer,  Jr. 

816,886.— Hydrocarbon  vapor  burner. — G.  Myers  and  J.  B.  Wallace. 

816,400.— Apparatus  for  refrigerating  parafflne  oils  and  other  liquids. — H. 
H.  Rogers  and  C.  Vose. 

816,404. — Manufacture  of  starch. — J.  C.  Schuman. 

816,405. — Manufacture  of  starch. — J.  C.  Schuman. 

The  method  of  manufacturing  starch  from  Indian  com  or  maize  consists 
in  first  steeping  the  com  whereby  the  starchy  portions  and  the  germs  are 
swelled  and  the  skins  are  toughened,  detaching  the  skins  and  germs  from 
the  starchy  portions  by  whipping  or  beating  without  water,  and  then  separat- 
ing the  skins  and  germs  from  the  meal  by  sifting. 

816,406. — Method  of  treating  and  preparing  starch.— J.  C.  Schuman. 

W.  R 
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Regular  Mbbting — Held  May  Ist,  1885. 

Prof.  A,  A-  Breneman  in  the  chair. 

The  minutes  of  the  meeting  of  April  3d  were  read  and  approved. 
The  minutes  of  the  meeting  of  the  Board  of  Directors,  April  17th, 
were  also  read. 

The  following  papers  were  then  presented  : 

Determination  of  Metallic  Zinc  in  Zinc  Dust,  by  M.  LiebschfltZL 

Note  on  the  Analysis  of  Batter,  by  M.  Liebschtltz. 

Silver  Iodide  as  a  Blowpipe  Reagent,  by  P.  Casamajor. 

The  meeting  was  then  adjourned. 

C.  E.  MUNSELL, 

Recording  Secretary. 
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SILVER  IODIDE  AS  A  BLOWPIPE  REAGENT. 

Bt  p.   Casamajob. 

In  the  Chemical  News  of  February  20th,  1885,  is  a  paper  by 
lifessrs.  Wheeler  &  Ludeking  on  reactions  of  various  metals,  ob> 
taincd  by  heating  their  compounds  with  tincture  of  iodine.  Coat- 
ings of  various  colors  are  deposited  on  the  support,  which  in  many 
cases  are  striking  and  characteristic.  The  support  used  by  these 
investigators  is  a  thin  plate  of  plaster  of  Paris,  on  the  white  sarface 
of  which  the  colors  of  the  deposits  are  brilliantly  displayed.  The 
compound  to  be  examined  is  placed  on  this  plate,  near  the  edge  ; 
Blcoholic  tincture  of  iodine  is  poured  over  it,  then  the  blowpipe 
flame  touches  it  for  a  very  short  time,  giving  nse  to  the  coatings, 
which  deposit  on  the  plate,  beyond  the  point  touched  by  Uie 
flame. 

I  have  repeated  the  experiments  of  Messrs.  Wheeler  &  Ludeking 
on  lead,  mercury,  tin  bismuth  and  molybdenum.  The  results  were 
eminently  satisfactory.  As  tincture  of  iodine  may  be  found  at  any 
country  apothecary's,  it  is  interesting  to  know  that  it  may  be  used 
to  obtain  characteristic  reactions  with  the  blowpipe,  in  case  of  need. 

Those  experiments  of  Messrs.  Wheeler  &  Ludeking  suggestCfd  the 
idea  of  using  silver  iodide  to  obtain  the  same  results.  This  reagent 
was  found,  on  trial,  to  give  the  iodide  coatings  very  beautifully 
and  quickly.  Silver  iodide  has  the  advantage  over  tincture  of 
iodine  that  it  is  a  dry  powder,  easily  kept  in  bottles  which  need 
not  close  very  perfectly. 

The  iodide  coatings  of  mercury,  bismuth  and  lead  are  familiar  to 
all  cliemists  who  use  a  blowpipe.  They  are  obtained  by  Von  Ko- 
bel's  mixture  of  equal  parts  of  sulphur  and  of  potassium  iodide. 
Silver  iodide  has  over  this  mixture  the  advantage  that  there  is 
no  sulphur  to  give  deposits  when  operations  are  carried  on  in  glass 
tubes,  and  no  fumes  of  sulphur  dioxide.  It  requires  less  time  to 
obtain  the  coatings,  and  they  have  a  more  cJistinct  appearance. 

In  experimenting  with  silver  iodide  mixed  with  various  metal- 
lic compounds,  I  have  deposited  the  iodide  coatings  in  open  glass 
tubes  of  about  4  inches  in  length  and  I  inch  in  diameter.  The  sub- 
stance to  be  tested  is  mixed  into  a  paste  witli  tlie  silver  iodide.  A 
small  portion  of  this  mixture  is  placed  at  one  end  of  the  open  tube 
and  the  blowpipe  flame  is  blo\ni  on  it  for  a  short  time.    The  iodide 
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coatings  immediately  appear  and  are  seen  through  the  glass.  The 
glass  tube  may  be  held  by  a  tongs  or  simply  by  a  piece  of  paper,  as 
the  blowing  is  not  sufficiently  prolonged  to  heat  the  glass  tube 
beyond  what  paper  will  stand. 

A  small  quantity  of  powdered  charcoal  or  lamp  black,  mixed  with 
silver  iodide  and  the  substance  to  be  tested,  gives  the  characteristic 
coatings  more  quickly  and  distinctly. 

The  following  metals  have  given  iodide  coatings  in  glass  tubes  : 

Mercury, — In  tubes,  as  on  other  supports,  the  yellow  and  red 
iodides  are  produced  simultaneously,  and  streaks  of  bright  red  are 
seen  on  a  yellow  ground. 

Bismuth, — Yellowish  red  near  the  end  of  the  tube,  and  thick 
brown  coating  beyond. 

Lead  and  Tin. — Both  these  metals  give  bright  yellow  deposits 
which  retain  their  color  when  cold.  These  deposits  cannot  be  dis- 
tinguished one  from  the  other,  both  being  equally  bright.  In  the 
case  of  tin  a  very  strong  smell  of  iodine  is  given  off,  which  is  pos- 
sibly due  to  stannic  iodide. 

Arsenic, — Near  the  end  of  the  tube  to  which  the  flame  is  applied, 
there  is  a  yellow  deposit ;  beyond  this  a  white  coating  of  arsenious 
acid.  The  yellow  portion  turns  white  on  cooling,  but  becomes 
yellow  again  when  the  tube  is  heated  over  a  flame. 

Antimony, — The  orange  red  coating  given  by  this  metal  becomes 
quite  faint  on  cooling,  but  the  color  becomes  bright  again  when  the 
tube  is  heated. 

Zinc, — The  deposit  is  white  both  when  cold  and  when  hot.  The 
fumes  are  not  very  abundant ;  much  less  so  than  those  due  to  lead 
or  tin. 

Iron  makes  a  deposit  which  may  be  considered  as  characteristic, 
from  the  fact  that  the  yellow  coating  in  the  tube  is  streaked  with 
distinct  dashes  of  brown.  The  yellow  portion  becomes  white  on 
cooling,  but  the  brown  streaks  do  not  change. 

ThaUiftm, — A  yellow  coating  is  deposited,  as  with  most  metals. 
After  this  has  taken  place,  if  a  reducing  flame  touches  the  deposit, 
this  fades,  leaving  a  gray  'tinge  with  an  edge  of  purple.  This  seems 
to  be  characteristic  of  thallium. 

Cmsiftm^  Ruhidmn  and  Lithium  have  not  given  deposits  which 
can  be  called  characteristic.  The  deposit  from  caesium  differs  from 
those  of  the  other  two  metals  in  being  less  volatile.     The  caesium 
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deposit  does  not  extend  far  beyond  the  heated  end  of  the  tobe.  By 
increasing  the  heat  it  melts,  bat  does  not  moveforward. 

Chromium  gives  a  white  coating  which  remains  at  the  hot  end  of 
the  tube.  The  portion  nearest  to  this  end,  by  farther  heating,  be- 
comes of  a  pale,  reddish  brown. 

Manganete. — ^Yellow  hot,  bat  white  when  cold,  like  deposits  from 
many  other  metals. 

Molybdenum. — Beyond  the  yellow  coating,  which  tarns  white  on 
cooling,  are  distinct  blae  streaks,  which  are  very  characteristic  I 
believe  these  were  first  observed  by  Messrs.  Wheeler  &  Ladeking 
by  treatment  with  tinctare  of  iodine,  on  tablets  of  plaster  of  Paris. 
I  was  not  able  with  these  tablets  to  get  anything  bat  a  narrow 
fringe  of  blae  aroand  the  yellow  coating  (white,  cold).  With  a  glass 
tabe,  the  blae  streaks  extend  throagh  the  whole  length  of  the 
tube. 

Manganeae  and  Uranium  give  deposits  which  are  yellow  when  hot 
and  white  when  cold.    These  are  too  common  to  be  characteristic 

I  have  obtained  deposits  on  charcoal  and  on  thin  sheets  of  iron, 
either  on  the  metallic  sarface  or  on  a  coat  of  soot,  by  the  nse  of 
silyer  iodide  and  metallic  compounds.  Some  of  these  deposits  are 
yery  good,  bat  they  are  not  so  uniform  for  the  same  metal  as  de* 
posits  obtained  in  glass  tubes. 
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ON  THE  EXAMINATION  OF  BUTTER. 
Bt  Morton  LiebschOtz. 

Although  it  does  not  seem  a  matter  of  much  importance,  in  the 
abstract,  whether  the  fatty  body  used  as  food  is  derived  from  the 
fatty  deposits  of  the  animal,  or  from  the  emulsion  called  milk,  the 
chemist  is  often  compelled  to  decide  whether  a  given  sample  is 
genaine  butter  or  an  imitatiou. 

Dalican  has  given  a  method  based  on  the  percentage  of  insol- 
uble fatty  acids.  He  asserts  that,  as  a  nearly  general  rule,  pure 
butter  yields  86.5^  of  fatty  acids  while  oleomargarine  shows  only 
93.75^.  His  method  which  is  excellent  when  time  permits,  and 
only  a  few  samples  are  to  be  tested,  is  too  tedious  for  general  use. 
The  washing  of  the  fatty  acids  of  pure  butter  requires  at  least  two 
days,  it  being  considered  complete  only  when  the  water  ased  for 
the  operation  remains  perfectly  neutral. 
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The  determination  of  the  glycerine  would  be,  I  think  a  shorter 
way  of  examination,  and  David's  method  of  saponification  by  ba- 
rium hydrate  might  be  used  with  advantage.  David  proposed  the 
method  for  the  so-called  titration  of  tallow,  his  plan  being  to  ex- 
tract the  gylcerine  from  a  large  sample  of  fat  (100  grms,),  to  bring 
the  glycerine  to  a  known  volume  and  to  take  its  specific  gravity. 
Knowing  the  percentage  of  glycerine  contained  in  solutions  of  de- 
termined specific  gravity,  he  calculated  the  yield  in  glycerine  from 
the  fat  treated.  This  method  has  not,  so  far  as  the  author  is  aware, 
been  adopted,  and  it  is  doubtful  if  it  will  be.  First  of  all  the  gly- 
cerine obtained  is  impure,  containing  compound  salts  of 
glycerine  and  baryta.  For  this  reason  the  results  are  liable  to  vary 
with  the  different  fatty  bodies;  the  glycerine  of  each  different 
fat  will  contain  proportions  of  saline  matters  different  from  the 
glycerine  yielded  by  the  fat  taken  as  a  type,  the  solutions  of  which 
have  been  regarded  as  containing  the  standard  amount  of  glyce- 
rine. Although  we  know  that  the  volumetric  determination  of 
glycerine,  or  more  properly  the  hydrometric  determination  cannot 
be  used,  the  process  of  saponification  may  be  applied  with  advantage 
to  the  examination  of  butter.  We  shall  describe  the  method  as  it 
might  be  used  for  butter  analysis.  David's  paper  will  be  found  in 
Comptes  JRendus,  1882. 

The  sample  of  butter,  so-called,  is  first  melted  in  the  air  bath  at 
70°C.  The  clear  fat  rising  above  the  water,  salt  and  other  impur- 
ities is  decanted  through  a  small  dry  filter,  placed  in  a  warm  funnel, 
and  the  filtrate  is  collected  in  a  small  dish.  About  20  grammes  are 
taken,  allowed  to  cool,  and.  weighed,  together  with  a  small  spatula. 
10  grms.  are  removed  and  placed  in  a  porcelain  capsule  of 
about  500  c.c,  heated  on  a  steam  or  water  bath  and  when  the  fat  is 
very  warm  20  grms.  of  barium  hydrate  (9  mols.  water)  are  added. 
When  the  emulsion  has  formed,  pour  in  30  c.c.  of  hot  alcohol  at 
90®C.,  stirring  briskly  until  the  mass  is  nearly  dry. 
'  Add  200  c.c.  of  cold  water;  break  the  mass  of  barium  soap  with 
the  spatula  and  boil,  to  reduce  the  liquid  to  one-half.  Cool  for  a 
time,decant  through  a  linen  filter,repeating  the  boiling  and  the  decan- 
tation  three  times  at  least,  then,  finally,  throw  the  whole  con- 
tents of  the  capsule  upon  the  filter,  after  dividing  the  soap  finely 
with  a  small  pestle.  Wash  the  filter  with  a  few  c.c.  of  water,  and 
squeeze  it  with  the  fingers.     Evaporate  all  of  the  solutions  to  about 
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100  CO.;  add  litmus  and  neutralize  cautiously  with  dilute Bolphiirie 
acid.  Neutralize  t\\%  slight  excess  of  acid  with  barium  carbonate. 
Filter  the  solution,  wash  the  filter,  and  evaporate  the  liquor  to  a 
syrupy  consistency. 

As  has  already  been  said  the  glycerine  so  obtained  is  not  pare* 
Treat  the  contents  of  the  capsule  with  strong  alcohol;  a  large 
quantity  of  salts  is  thrown  down.  The  alcoholic  solution  is  filtered 
through  a  small  filter,  previously  moistened  with  alcohol,  and  the  fil- 
trate is  collected  in  a  tared  platinum  or  porcelain  dish.  Evaporate 
the  alcohol  on  the  water  bath  and  dry  in  the  air  bath  above  lOO^C.  to 
constant  weight.  After  noting  this,  heat  the  glycerine,  and  bam  it. 
The  weight  of  the  ash  is  deducted  from  the  total  weight;  the  dif- 
ference is  glycerine.  The  percentage  of  ash  compared  with  the 
total  percentage  of  glycerine  is  by  itself  an  important  factor,  as  gly- 
cerine derived  by  this  mode  of  treament  from  pure  butter  gives  fijl  of 
ash,  whereas  the  glycerine  of  oleomargarine  and  other  similar  fata 
leaves  only  from  0.3  to  0.0^. 

By  this  method  I  have  found,  after  deduction  of  said  ash,  8.T55( 
glycerine  in  pure  butter ;  7^  glycerine  in  oleomargarine. 


DETERMINATION  OF  METALLIC  ZINC  IN  ZINC  DUST. 

By  Morton  Liebschutz. 

Fresenius  has  given  a  method  based  on  the  decomposition  of 
acidulated  water  by  the  metallic  zinc  that  is  one  of  the  constituenta 
of  zinc  dust  or  tutty.  The  hydrogen  evolved  is  converted  in 
water,  the  weight  of  which  answers  to  a  definite  amount  of  zinc. 
This  method  requires  all  the  apparatus  of  an  organic  analysis; 
and  although  the  results  are  accurate  the  daily  increasing  use  of 
this  zinc  dust,  requires  that  samples  may  be  tested  quickly,  or 
compared  one  with  the  other,  without  loss  of  time  and  without 
necessitating  costly  manipulations.*  The  following  method  will, 
I  think,  answer  the  purpose  when  a  very  close  estimation  is  not  re- 
quired : 

Weigh  out  about  1  grm.  of  the  sample,  after  removing  metallic 
iron  with  a  magnet,  moisten  the  sample,  in  a  beaker,  with  alcohol; 
stir  with  a  small  platinum  spatula,  or  a  piece  of  platinum  foil,  and^ 

*Tbe  occlusion  of  hydrogen  by  zinc  dust  recently  noied  by  G.  Williams, 
adds  a  new  difficulty  in  the  use  of  Fresenius'  process. 


DBTERMINATION   OF  IfETAXLIC  ZINC  IN  ZINC   DUST.  137 

while  stirring,  pour  at  once  into  the  beaker  a  warm  neutral  solution 
of  cupric  sulphate  (5  grms.  sulphate  to  1  grm.  of  zinc  dust).  Digest 
for  a  few  minutes,  acidulate  with  a  few  drops  of  dilute  sulphuric 
acid,  to  remove  metallic  oxides,  allow  the  divided  metallic  copper 
to  settle,  and  decant  the  solution  containing  the  excess  of  sulphate 
used  upon  a  small  filter  ;  wash  several  times  by  decantation  with 
tepid  water,  always  pouring  the  washings  over  the  filter  until  no 
copper  can  be  detected  in  the  filtrate  with  ferrocyanide. 

Dissolve  the  divided  copper  in  nitric  acid,  burn  the  small  filter 
witli  its  contents,  and  dissolve  in  a  few  drops  of  nitric  acid.  Put  the 
two  solutions  into  a  graduated  flask,  complete  the  volume  with 
water  and  titrate  with  a  standard  solution  of  pota^tsium  cyanide 
using  an  aliquot  portion  of  the  copper  solution.  The  weight  of 
the  copper  multiplied  by  1,031  gives  the  metallic  zinc. 

As  lead  occurs  often,  and  perhaps  always  in  zinc  dust,  and  as  its 
presence  is  troublesome  in  the  copper  titration,  it  is  preferable  to 
treat  the  two  nitric  acid  solutions,  evaporated  together  to  a  small  vol- 
ume with  sulphuric  acid  and  to  throw  down  lead  in  the  form  of 
sulphate.  Collect  the  lead  sulphate  on  a  small  filter.  The  filtrate 
free  from  the  lead  is  collected  in  a  graduated  flask,  and  the  wash- 
ings of  the  filter  are  used  to  complete  the  volume.  By  so  doing 
we  determine  also,  without  changing  the  method  of  analysis, 
the  foreign  metals  of  the  zinc  dust. 

Although  pure  zinc  as  finely  divided  as  it  is  in  zinc  dust  could 
not  be  obtained,  the  results  with  very  finely  filed,  pure  zinc  gave 
results  varying  from  95  to  98^.  It  is  to  be  supposed  that  at  least 
99'ji  would  be  found  in  pure  zinc  if  it  were  as  finely  divided  as  it 
is  in  zinc  dust. 

Various  samples  of  zinc  dusts  have  shown  85  to  98  ^  of  metallic 
zinc.  A  sample  represented  by  the  seller  to  contain  99.5^  of  me- 
tallic zinc  was  found  to  contain  more  than  1^  of  metallic  lead ; 
and  the  yield  in  zinc,  even  supposing  that  98^  only  of  the  true 
proportion  had  been  detected  by  this  process  was  86^.  Even  with 
96^^  of  pure  zinc,  however,  a  zinc  dust  would  be  a  creditable  pro- 
duct and  the  claim  of  99.5  is  preposterous. 
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Remarks   on   the  Principle  of    Maximum    Work. — ^M. 

Bebtiielot. 

The  author  regards  his  recent  work  on  the  distribation  of  bases 
between  HCl  and  HF  as  an  additional  demonstration  of  the  valae 
of  the  above  principle  in  the  prediction  of  chemical  reactions.  Two 
fundamental  data  are  necessary,  viz.,  a  knowledge  of  the  quantities 
of  heat  disengaged  by  the  rea(*tion  within  a  given  system  and  a 
knowledge  of  the  dissociation  which  limits  the  reaction  and  de- 
termines an  equilibrium.  There  is  no  absorption  of  heat  in  chemi- 
cal reactions,  apparent  absorption  is  due  to  physical  phenomena 
which  accompany  the  reaction,  such  as  change  of  state,  dissociatiou, 
change  of  speciiic  heat,  etc.,  all  of  which  obey  the  known  laws  of 
physics  and  thermodynamics.  Thermodynamical  theorems  in 
which  the  transformation  of  heat  into  work  is  limited  by 
the  temperature  at  which  this  transformation  is  effected 
are  ajiplicable  only  to  chi*mical  phenomena  in  which 
there  is  a  reversible  intervention  of  calorific  energies,  e,  g, 
of  dissociation  or  cliange  of  state,  an<l  possibly  also,  in  cases 
in  which  there  is  a  differeii<*e  of  specific  heat  between  the  initial 
and  resulting  bodies.  Chemical  affinity,  so  far  as  it  can  be 
measured  by  the  heat  disengaged  in  a  reaction,  is  expressed  by 
the  sum  of  two  terms;  one  expressing  heat  disengaged  at  273°  C, 
for  exami>le,  the  other  variable  with  the  absolute  temperature. 
The  second  term  is  eliminated  or  reduced  to  its  lowest  value  in  such 
reactions  as  the  union  of  perfect  gases  uniting  without  change  of 
volume,  or  of  solids  in  which  the  specific  heat  and  the  volume,  re 
spectively,  of  the  compound  are  the  sums  of  those  of  their  elements. 
The  factor  of  heat  disengaged  which  varies  with  temperature  can 
only  acquire  a  notable  importance  in  such  cases  as  the  above  on 
condition  that  tliere  is  no  limit  to  the  action  of  dissociation.  That 
all  bodies  do  not  tend  to  dissociate  at  all  temperatures,  has  been 
demonstrated,  however,  by  experiments  which  the  author  describes. 
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Dissociation  is  absolutely  nil  in  water  at  common  temperatures  and 
union  of  its  elements  is  equally  impossible  within  the  same  limits. 
The  limit  of  temperature  at  which  combination  or  dissociation  first 
become  possible  is  an  absolute  limit  and  shows  the  existence  of  a 
law  of  discontinuity  in  chemistry  which  must  not  be  forgotten  in 
the  theoretical  application  of  thermodynamics  to  chemical  phe- 
nomena. The  law  of  definite  proportions  is  another  illustration  of 
the  same  discontinuity. 

Dissociation  is  necessary  to  the  establishment  of  an  equilibrium. 
Many  chemical  changes  take  place  by  a  Series  of  reactions 
in  which  intermediate  compounds  are  successively  formed 
and  broken  up.  The  equilibrium  between  salts,  etc.,  in  solution 
is  principally  maintained  by  the  dissociation  of  such  inter- 
mediate compounds.  In  order  that  an  equilibrium  may 
result  it  is  necessary  that  the  dissociable  compound 
shall  be  produced  by  the  reaction,  which  corresponds  to  the  thermal 
maximum,  and  that  the  dissociation  shall  result  in  products  which, 
by  their  action  upon  the  system,  can  regenerate  the  dissociable 
bodv.  These  conditions  are  realized  in  the  dissociation  of  KHSO4 
in  presence  of  HCl.  The  dissociation  of  hydrated  sodium  acetate 
into  water  and  acetic  anhydride,  on  the  contrary,  yields  no  product 
which  can  react  on  NaCl,  and  there  is,  therefore,  no  reciprocal 
reaction  between  sodium  acetate  and  HCl.  The  author  refers  to  his 
own  discoveries  of  the  acid  salts  of  the  hydracids,  the  double  salts  of 
the  halogens  and  the  per-salts  of  the  same,  all  of  which  throw  light 
upon  this  subject.  The  supposed  endothermic  reactions  between 
the  halogens  are  shown  to  be  really  exothermic  and  to  depend  upon 
the  existence  of  intermediate  double  salts,  which  are  more  stable 
at  higher  temperatures  than  the  simple  chlorides,  bromides,  etc. 
(BuL  Soc.  Chim.,  43,  264.)  A.  A.  B. 


Alloys  of  Indium  and  Gallium.    L.  de  Boisbaudean. 

The  violent  action  of  water  on  the  alloys  of  aluminium  and  gal- 
lium makes  interesting  the  examination  of  the  alloys  of  gallium 
with  the  third  metal  of  the  same  family,  indium. 

The  points  of  complete  fusion  are  difiicult  to  determine,  because, 
beginning  at  the  temperature  where  the  first  signs  of  liquiaction 
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are  uumifesty  the  fluidity  increases  gradually,  the  metal  remains: 
more  or  lees  pasty  for  a  long  time,  and  thus  fonns  a  mixture  of 
liquid  and  crystalline  grains. 

The  following  alloys  were  prepared: 

2  In+Oa  (In— 237.0  and  CT^BmJd9.9y  by  weight). 

Alloy  white,  granulated,  easily  sliced  with  a  knife,  softena  and 
crumbles  easily  at  46*',  gives  signs  of  fusion  at  56**,  viscid  at  75^». 

In+Oa  (In— 113.5,  Ga— 69.9). 

Alloy  white,  nearly  solid,  but  much  less  hard  than  the  pre- 
ceding.   Hard  at  16%  creamy  at  45%  liquid  at  60^  to  80^ 

In + 2  Oa  (In— 1 18.5,  6a— 139.8).   Soft,  pasty,  white  alloy.    Hard 
at  16%  buttery  at  18%  liquid  from  60""  to  80^ 

In+4  Oa  (Ini— 113.5,  Oa— 279.6.    White  alloy.    Commences  to- 
melt  at  16.5%  creaqpy  at  35%  liquid  at  50^     (GompUs  Jtend.,  100, 
701.)  C.  E.  IL 


On  the  Decom position  of  Salts  by  Water.    H.  Lxchat- 


The  general  principles  previously  enunciated  by  the  author 
on  the  subject  of  the  decomposition  of  salts  by  water  (Cbny^lsa- 
JRend.y  Nov.  10,  1884),  lead  to  the  two  following  consequences  : 

Ist.  The  quantity  of  free  acid  necessary  to  arrest  the  decompo- 
sition of  a  dissolved  salt  increases  indefinitely  with  the  proportion 
of  this  salt  contained  in  the  liquid. 

2d.  The  decomposition  of  a  dissolved  salt  increases  or  diminishes 
with  elevation  of  temperature,  according  as  that  decomposition 
absorbs  or  disengages  heat.     Comptes  Bend.,  100,  7S7.)     C.  K.  IL 


The  Chromium  and  Manganese  Compounds  correspondingr 
to  the  Red  and  Yellow  Prussiate  of  Potanh.    O.  T.  Chbis* 

TSNSEN. 

The  author  has  examined  the  methods  proposed  for  the  formation 
of  these  salts,  noting  the  conditions  favorable  to  large  yields,  im* 
prevements  in  the  older  methods,  etc.     lie  also  appends  remarioi. 
upon  the  colors  of  \}iq  respective  double  cyanides.     {Jour.fi  priMkL. 
Chem,,  31,  163.)  F.  P.  V. 
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Hand-regulator  for  Projection  of  Spectra  by  Electric 
Light.     J.  Walter. 

To  avoid  the  troublesome  and  diffionlt  manipulation  at  present  in 
use,  the  author  uses  a  brass  disc  provided  with  sockets  for  carbon 
pencils  around  its  periphery.  These  points  can  be  soaked  in  the 
desired  salt  solutions  and  brought  into  the  circuit  as  desired.  For 
full  description  and  for  diagrams,  reference  must  be  had  to  the 
original  article.     {Jour,  f,  prakt,   Chem,^  31,  110,)        F.  P.  V. 
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Extraction  of  the  Green  Material  of  Leayes:  Definite 
Combinations  formed  with  Chlorophyll.    E.  Guignet. 

Isolated  by  the  various  known  processes,  chlorophyll  is  very 
soluble  in  alcohol,  as  well  as  in  benzol  and  naphtha.  However, 
green  leaves  or  dried,  either  in  a  stove  or  in  vacuum,  will  not  aban- 
don the  chlorophyll  to  naphtha,  but  only  a  miztore  of  various  yel- 
low or  uncolored  materials.  This  singular  fact  cannot  be  ex- 
plained, as  might  appear,  by  supposing  that  chlorophyll  is  contained 
in  envelopes  insoluble  in  naphtha,  but  soluble  in  alcohol. 

In  fact,  dried  leaves,  pulverized  and  warmed  with  95  per  cent, 
alcohol  give  a  deep  green  solution.  Iii  a  mixture  of  ice  and  salt 
this  solution  forms  an  abundant  deposit  of  uncolored  or  yellow 
matter  insoluble  in  naphtha;  it  is  probably  this  more  or  less  com- 
plex substance  which  constitutes  the  envelopes  containing  the 
chlorophyll.  What  confirms  this  supposition  is  that  dried  and 
pulverized  leaves,  exhausted  with  naphtha,  end  with  yielding  a 
little  chlorophyll  to  this  solvent.  Without  doubt  the  envelopes, 
although  but  slightly  soluble,  finish  however  by  being  attacked  by 
large  quantities  of  naphtha.  Besides,  the  finest  green  granulations 
containe«l  in  the  leaves  yield  a  little  chlorophyll  to  naphtha, 
probably  because  they  are  not  inclosed  in  resisting  envelopes.  This 
can  easily  be  verified  by  crushing  spinach  leaves  with  a  little  distilled 
water,  and  passing  the  liquid  through  a  fine  sieve;  some  green 
grains  are  carried  through  and  are  deposited  at  the  end  of  24  hours. 
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the  only  product  isolable  by  distillation  is  benzol ;  the  residue  is 
an  aspbaltic  hydrocarbon. 

If  triphenylmethane  is  heated  for  ten  hours  at  a  temperature  be- 
low the  boiling  point  of  benzol,  with  seven  or  eight  times  its 
weight  of  AI^CIq,  diphenylmethane  is  obtained  which  is  easily  iso- 
lated by  distillation;  the  quantity  being  one-third  of  the  triphenyl- 
methane employed. 

Diphenyl  heated  with  Al^Clg  gives  benzol  and  some  black,  res- 
inous products. 

Hexamethylbenzol  is  easily  attacked  by  Al^Clg  at  a  moderate 
temperature;  when  one-tenth  of  Al^Clg  is  employed,  a  regular  dis- 
engagement of  a  non-chlorinated  gas  is  produced;  the  gas  is  more 
carburetted  than  methane  or  ethane,  and  is  not  absorbed  by  bro- 
mine. After  treatment  with  water,  pentamethylbenzol  and  less 
methylated  carbon  compounds  can  be  isolated  by  fractional  distil- 
lation. 

Naphthaline  distilled  with  one-fourth  its  weight  of  AljCl^,  at 
between  100°  and  160°  C,  produces  isodinaphthyl  and  a  mixture  of 
liquid  hydrocarbons.     (Comptta  Bend.^  100,  692,)  C.  E.  M. 

The  Formation  of  Phenylangelic  Acid  and  Phenyl- 
methacrylic  Acid,  and  theBehayior  of  Acetylphenyllactic 
Acid.    F.  L.  Slocum. 

A  repetition  of  Perkin's  experiments  on  the  action  of  benzalde- 
hyde  on  a  mixture  of  acetic  anhydride  and  sodium  butyrate  at  100°, 
instead  of  180°,  yielded  no  cinnamic  acid  but  phenylangelic  acid 
only.  The  reaction  thus  takes  place  between  the  aldehyde  and  the 
sodium  salt,  and  not  between  the  aldehyde  and  the  anhydride.  The 
formation  of  cinnamic  acid  at  the  higher  temperature  the  author 
explains  by  the  probable  formation  of  sodium  acetate  and  the  reac- 
tion of  the  aldehyde  upon  this.  By  the  action  of  benzaldehyde 
upon  a  mixture  of  acetic  anhydride  and  sodium  propionate  only 
phenylmethacrylic  acid  is  formed  if  the  substances  are  carefully 
pnritied.  On  a  mixture  of  acetic  anhydride  and  sodium  acetate^ 
benzaldehyde  reacts  only  at  a  temperature  of  125°-145°,  producing 
cinnamic  acid.  The  author  shows  that  phenyllactic  acid  and  acetyl- 
phenyllactic acid  cannot  exist  at  this  temperature  when  mixed  with 
acetic  anhydride  in  excess,  consequently  they  could  not  be  formed 
by  the  reaction.     (AnnaUn^  227,  53.)  F.  P.  V. 
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jBKlIethylisatoie  Acid  and  its  DeriTatiTes  (PmdktUnarf 
Notice).    W.  Pabiaotoyib. 

P-metbyl-isatoio  treated  with  acetic  anhydride  yielded  an  ethyl- 
derivative,  OjiH^NO,,  melting  at  172®.  A  nitro-  derivative  was 
gotten  by  treating  a  solntion  of  it  in  strong  salphuric  acid,  with 
potassium  nitrate.  The  sabstance  suspended  in  glacial  acetic  add 
is  oxidized  by  chromic  acid,  and  yields  an  acid,  C^H^jNO,,  .  which 
stands  to  /^methylisatoic  in  the  same  relation  as  Kolbe's  isatoic 
add  stands  to  isatin.  This  />-methylisatoic  acid  is  with  difflcolty 
Bolnble  in  cold  or  warm  water — ^more  easily  in  boiling  aloohol — 
crystallizes  eanly  from  acetone,  and  suffers  decompontion  at  215®. 
The  action  of  hydrochloric  acid,  nitric  add,  anunonia  and  aniline 
upon  this  add  has  been  examined*   {Jour. /. praki.  Ohem.,  SI,  ItS.) 

F.  P.  V. 

Aetion  of  Phosgene  npon  Olyeolehlorhydrln.    J.  Kwrn- 

OWSKT. 

Liquid  phosgene  acting  npon  ethylenchlorhydrin  causes  the  for- 
mation of  hydrochloric  acid  and  chlorethylchlorformic  ether..  This 
reaction  takes  place  in  dosed  tubes,  without  warming.  The  ether 
IS  a  colorless,  fuming  liquid,  with  pungent,  irritating  odor.  It  is 
easily  soluble  in  alcohol  and  ether,  and  boils  at  150^-160®.  It  does 
not  suffer  decomposition  on  heating  with  water.  With  ammonia, 
hydrochloric  acid  and  oblorethylenoxycarbonylamide  are  formed, 
llie  corresponding  anilide  compound  was  also  formed.  By  treat- 
ment with  cone,  potash  solution  an  anhydride  of  ethoxyloxycar- 
bonylphenylamine  was  apparently  formed.  By  heating  this  with 
fuming  hydrochloric  acid,  in  closed  tubes  at  170°,  chlorethylphenyl- 
amine  is  obtained.  The  author  is  examining  these  substances  still 
further.     {Jour, /.  prakt.  Chem.,  31,  173.)  F.  P.  V. 

Derivatives  of  Orthoamidobeuzamide.    A.  Wsddiob. 

Acetylorthoamidobenzamide  is  formed  by  mixing  1  mol.  acetic 
anhydride  with  2  mols.  orthoamidobeuzamide.  It  crystallizes  in 
colorless  needles,  melting  at  170°-171°,  and  gives  crystallizable  salts 
with  acids.  Anbydroacetyl  orthoamidobenzamide  is  gotten  by 
heating  the  compound  just  mentioned  until  no  more  water  is  given 
off.    It  forms  yellow  needles,  melting  at  228°.   A  formyl  derivative 
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-of  orthoamidobenzamide  is  gotten  with  formic  acid  free  from 
water,  and  on  heating  this  it  changes  to  an  anhydride,  melting 
at  209°.     (Jour.  f.  prakt.  Chetn.,  31,  ii?^.)  F.  P.  V. 

A  Chinolin  Homalogue  {Preliminary/  Notice),    C.  Beybb. 

On  heating  aniline  with  acetone,  nitrobenzol  and  hydrocholric  acid 
in  a  tube,  a  base  was  formed  which,  on  nearer  examination,  proved 
to  be  a  chinolin  derivative — C^^HjjN.  The  platinum  com- 
pound, the  picrate,  and  chromate  were  analysed.  The  base,  separated 
from  the  picrate  by  means  of  ammouia,  is  a  slightly  yellow  oil  with 
the  chinolin  smell.  The  author  is  engaged  upon  a  more  thorough 
-examination  of  the  base.     {Jour.  /.  prakt,   Ghem,y  31,  47,) 

F.  P.  V. 

Substitution  of  Bromine  for  Phenolic  Hydrogen*  Bro- 
mated  Tribromophenol.    E.  Webneb. 

When  bromine  water  is  made  to  act  on  ordinary  phenol,  orcine, 
Tesorcine,  or  on  the  oxybenzoic  acids,  three  atoms  of  hydrogen  are 
replaced,  and,  in  presence  of  excess  of  the  reagent,  a  fourth  atom, 
which  is  the  phenol  or  hydroxyl  hydrogen.  The  latter  stage  of 
the  reaction  is  ordinarily  impeded  by  the  formation  of  flocks 
-of  i)recipitate.  The  difficulty  is  avoided  by  the  following  process, 
which  rests  upon  the  method  of  Benedikt :  An  equivalent  of  phenol 
dissolved  in  GO  litres  of  water  is  treated  with  an  equal  volume  of 
bromine  water  containing  at  least  20  grms.  of  bromine  per  litre. 
The  latter  is  added  rapidly  to  the  solution  of  phenol,  the  solution 
is  stirred  slij[(htly,  allowed  to  rest,  and  stirred  again,  when  the 
upper  layers  of  the  liquid  become  clear.  The  bromated  tribromo- 
phenol is  then  deposited  in  crystalline  scales,  which,  when  purified, 
yield  78  ^  Br.  (Theory  for  C^jHjjBrgOBr—VS.OS.)  This  product 
readily  yields  an  atom  of  HBr  under  the  action  of  potassium  iodide, 
-or  of  soda  solution,  or  even  by  prolonged  contact  with  cold  alcohol, 
while  the  remaining  atoms  of  bromine  are  more  strongly  held. 
The  thermo-chemical  study  of  the  reaction  between  bromine  and 
phenol  indicates  that  the  three  atoms  of  benzol  hydrogen  replaced 
corres))ond  to  2fJ.3,  20  anil  2*2.1  Cal.  respectively,  while  the  fourth, 
•or  ]>henol  hydrogen,  yields  only  5.3  Cal.  The  latter,  therefore,  is 
jeplaced  only  after  the  substitution  of  three  atoms  of  B,  for  H  in 
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the  nacleiif,  uid  the  two  ramftiDiDg  stonu  of  hjrdrogen  in  t 
nncleiiB  can  be  replaced  oolyby  an  indireot  prouesB.  He  BuUi 
ftppliea  these  facts  to  an  bypothesis  regarding  tfae  Btractore 
benzol.  The  two  hydrogen  atoms  unreplaoed  may  repTesent 
acetylene  group  Satinet  from  the  remainder  of  the  molecule  ai 
■epsrately  replaceable  :  «.  g. 


(C.H^  1^*^*  i^i^  t^*^* 

ic,H,  to  (8  '  NH 


Bensol.  Fnrfnrane.        Thiophene.        PyrroL 

(StiL  8oc.  Chim.,  48,  sm.)  A.  A.  B. 

A  New  Method  of  Heunrlng  the  Heat  of  Combnation 
Carbon  and  of  Oi^anie  Compounds. — MM.  Bertbxi:«t  w 

The  method  of  ezplonon  with  compressed  oxygen  in  a  atroi 
receiver  or  "  oalorimetric  bomb,"  yields  results  which  are  difflci 
to  attMD  by  methods  previonily  in  use.  The  combustion  is  perfc 
if  oxygen  at  seven  atmospheres  be  used  and  in  such  qoautity  th 
not  more  than  80-40  per  cent,  of  it  ehall  be  consumed.  Igoiti 
1b  effected  by  a  platinum  wire  rendered  incandescent  by  eU 
tricity.  The  oalorimetric  meaenrements  proper  requires  only  9 
minutes  instead  of  16-20,  as  heretofore.  In  the  cx>mbu8tion 
carbohydrates  and  of  the  soft  charcoals  used  in  gunpowder, 
which  carbonization  is  imperfect,  an  excess  of  energy  is  exhibit 
as  compared  with  that  of  the  hydrogen  and  carbon  which  the 
bodies  contain  and  the  water  which  they  furnish  by  decompo 
tion.  Bliiok  charcoal,  obtained  at  higher  temperatare^,  confon 
closely  in  its  heat  of  combustion  to  pure  carbon.  (But.  Soc.  CAit 
48,  :8e2.)  A.  A.  B. 

Studies  on  Commercial  PieoHn.  A.  Laobmbubg  and  C. 
Roth. 

Commercial  picolin,  boiling  from  1 26-145°  C,  was  fractioned  ee 
eral  times,  and  finally  separated  into  two  distinct  fractions,  whi' 
boiled  respectively  at  133-135°  C.  and  189-142°  C.  These  t 
authors  look  upon  as  a  and  /V-picolin.  These  two  fractions  we 
used  in  all  farther  experiments.     {Ber.  d.  cAem.  Get.,  1885,  47.) 

J.  a  s.,  jiu 
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On  Acetonylacetone.    C.  Paal. 

Acetonylacetone  may  be  obtained  by  heating  in  a  sealed  glass  tube 
for  1^  hours  to  160-160"  1  pt.  of  pyrotartaric  acid  with  6-6  pts. 
of  water. 

The  tube,  on  being  opened,  contains  a  yellow  mass,  mixed  with  a 
little  resinous  substance.  This  mixture  is  now  treated  with  sodium 
carbonate,  which  causes  the  double  ketone  to  separate  and  float  on 
top  of  the  sodium  carbonate  solution.  The  ketone  may  be  obtained 
pure  by  fractioning  it  twice.  This  ketone  consists  of  a  colorless 
liquid,  of  pleasant  odor,  boiling  undecomposed  at  187-188"  C. 
It  is  soluble  in  all  proportions  in  water,  alcohol  and  ether,  but  insol- 
uble in  KOII+aq.  and  NagCOj-faq.  Hj^SO^  in  the  cold,  on  pro- 
longed action,  decomposes  it. 

» 

Diisonitrosoacetonylacetone. 
CH3C=N(0H)CH,— CH,— CN(OH)— CH,. 

Obtained  from  the  above  by  treatment  with  hydroxy lamine 
chloride.  Crystallizes  in  white,  prismatic  crystals.  It  is  easily 
soluble  in  mineral  acids,  free  alkali,  hot  water,  alcohol  and  ether, 
but  very  difficultly  soluble  in  benzole. 

Diphenylhydrazinacetonylaoetone. 
CH3C— CH,— CH,— C— CH, 

Obtained  by  heating  a  mixture  of  acetonylacetone  and  phenyl- 
hydrazin  together.  Crystallizes  in  white,  glistening  leaflets  ;  melt- 
ing point  120°  C.  It  is  easily  soluble  in  alcohol,  ether  and  benzole. 
Nearly  insoluble  in  petroleum  ether.  {Ber.  d,  cJietn.  Oes.y  1885, 
58.)  J.  H.  S.,  Jr. 

On  Mononitro-^-uaphthoic  Acid.    A.  £.  Ekstrand. 

A  concentrated,  glacial  acetic  acid  solution  of  a-naphthoic  acid 
Js  treated  with  an  excess  of  fuming  nitric  acid,  heated  a  few  hours 
on  the  water  bath  and  allowed  to  cool.  The  solution  by  de- 
grees becomes  filled  with  small  needles,  which  are  almost  pure 
mononitro-^r-naphthoic  acid;  M.  P.  239".  The  filtrate  is  diluted 
with  water,  and  the  precipitate  is  digested  with  soda  solution. 
HCl  is  now  added  and  throws  down  an  abundant  precipitate  of 
nitro-compounds.     The  precipitate   is   dissolved  in  alcohol,  and  on 
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■ 
oooling,  first  deposits  more  of  the  compound  which  melt  at  239^  C, 
and  then,  upon  concentration,  deposits  a  componnd  crystallising  in 
hard  prisms,  which  melt  at  215°  C.    This  body  is  an  isomeric  nitro- 
oompound.    {Ber.  d.  chem.  Oes.^  1885^  73.)  J.  H.  S.,  Jb. 

On  the  Action  of  Aleohol  on  Diazo-Compounds.    L  Rbm- 


In  reference  to  the  oxidation  of  nitro  metaxylenc  C^H,  NO,  (1) 

(CH,)  (2)  (CH,)  (4),  Kuhara  and  the  author  obtained  the  follow- 

1  2  4 

ing  nitrotoluio  acid,    C.H,  (NO,)  (CH,)  COOH.     On  trying  by 

Ghriess's  reaction  to  convert  this  body  into  the  corresponding  toluic 
acid,  a  new  acid,  differing  entirely  from  metatolnic  acid,  was  ob- 
tained.    Further  investigation  showed  that  this  new  acid   was 

OC.H.  (1) 

ethoxymetatoluic  acid  O^H, — CH,  (2) 

COOH  (4) 
Palmer  has  recently  found  that  if  the  diazo-compound  of 
amidotoluenesulphonic  acid  be  boiled  with  alcohol,  it  is  partly 
converted  into  toluenesulphonic  acid,  and  partly  into  ethoxytolu- 
enesulphonic  acid.  This  divergence  from  the  uRual  behavior  of  the 
diazo-compounds  when  boiled  with  alcohol,  depends  entirely,  it  is 
thought,  upon  atmospheric  pressure.  Experiments  are  now  in 
progress  to  demonstrate  this  fact.     {Br,  d.  chem.  Ges.^  1885^  65.) 

J.  H.  S.,  Jr. 

On  the  Absorption  of  Chlorine  by  Carbon  and  on  its 
Combination  with  Hydrogen.     MM.  Berthelot  and  Guntz. 

Melsens  has  shown  that,  when  wood  charcoal  previously  saturated 
with  chlorine,  is  exposed  to  an  atmosphere  of  hydrogen,  there  is  a 
reduction  of  temperature.  The  authors  have  investigated  this  par- 
adoxical case  and  find  the  result  to  be  due  to  a  simultaneous  vola- 
tilization of  chlorine  which  is  expelled  from  the  charcoal.  The 
condensation  of  chlorine  by  charcoal  is  accompanied  by  a  disen- 
gagement of  heat  much  greater  than  that  due  to  its  liquefac- 
tion, a  result,  which  is  in  accordance  with  the  behavior  of  SO,, 
NH,  and  N^O  under  similar  circumstances,     lliis  excess  of  heat. 
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however,  is  only  6.78  Cal.  for  an  atomic  wt.  of  chlorine  in  grammes 
while  the  heat  of  formation  of  HCl  is  -h  22.0.  Analysis  of  the  pro- 
ducts of  the  experiment  in  a  given  case  indicates  that  seven  times 
as  much  chlorine  is  disengaged  in  the  free  state  as  is  combined  with 
hydrogen.  Calorimetric  experiments  indicated  a  cooling  'effect  of 
— 32.4  Cal.  for  each  atom  of  chlorine  absorbed,  e.  g.  -1-22.0 — 6.8 
=  15.2,  and  — (7x6.8)4-15.2=:  — 32.4.  The  result,  as  in  all  cases  of 
endotherinic  reaction,  is  due  therefore  not  to  a  true  chemical  re- 
action, but  to  the  intervention  or  a  foreign  energy  which  in  this 
case  is  quite  independent  of  the  reaction.  (BuL  Soc.  Cfiem,^  43, 
250:j  A.  A.  B. 
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Deteriiiiiiation  of  Mixtures  of  Milk  Sugar  and  Cane 
Sugar.    A.  W.  Stokes  and  R.  Bodmeb. 

A  volumetric,  method  especially  applicable  to  condensed  milk. 
Pavy's  ammoniated  cupric  solution  is  used,  viz. :  Cupric  sulphate 
(crystallized),  34.64  grms.;  Rochelle  salt,  170  grms.;  caustic  pot- 
ash, 170  grms.,  made  up  to  a  litre.  120  c.  c.  of  this  solution  are 
added  to  400  c.  c.  of  anmionia  (Sp.  6r.  .880)  and  made  up  to  a 
litre.     10  c.  c.  of  this  solution  equals  .005  grm.  glucose. 

The  milk  or  other  solution  is  diluted  so  that  6-12  c.  c.  decolorize 
40  c.  c.  of  the  blue  liquid,  and  run  from  a  burette  into  a  100  o.  c. 
flask  containing  40  c.  c.  of  the  cupric  solution,  previously  boiled. 
A  second  tnal  is  made  with  .2  c.  c.  less  of  the  sugar  solution,  and 
the  result  is  thus  proven  cofrect  to  .  1  c.  c.  Another  portion  of  the 
sugar  solution  is  then  boiled  for  ten  minutes  with  a  2  per  cent,  solu- 
tion of  citric  acid,  by  which  all  cane  sugar  is  inverted  while  milk 
sugar  remains  unaffected,  even  after  30  minutes*  boiling.  The 
boiled  liquid  is  cooled,  neutralized  with  ammonia  and  titrated  as 
before.  The  two  results  permit  the  detcnui nation  of  milk  sugar 
by  difference.  The  authors  have  found  that  milk  sugar  has  52  per 
cent,  of  the  reducing  power  of  glucose  upon  the  cupric  solution. 
The  process  is  rapid  and  accurate,  the  end  reached  is  sharply 
marked  and  the  cupric  solution  will  retain  its  standard  value  for 
an  indefinite  time.     {TJie  Analyaty  Aprils  1885.)  A.  A.  B, 
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Some  Laboratory  Apparatus.    H.  Lakdolt. 

The  following  apparatus  is  described  : 

1.  Combination  of  a  water-bath  and  hot-water  fanneL 

2.  Apparatus  for  the  concentration  of  very  dilute  solntions. 

3.  Device  for  subliming.     {£er.  d.  chem.  Oes.j  1886^  66J) 

J.  H.  S.)  Jb. 

Soldering  and  Repairing  Platinum  Yessels.  J.  W.  Pratt. 

The  author  uses  auric  chloride  in  powder  instead  of  metallic 
gold  for  soldering  platinum  surfaces.*  Practical  suggestions  and 
directions  are  given  for  repair  and  construction  of  plantinum  appa- 
ratus used  in  the  laboratory.    ( Chem.  News,  51>  ISL)      A«  A.  B. 
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Abstracts  of  American  Patents  Relating  to  Chemistry. 

{From  the  Official  Gazette  of  the  U.  8.  Patent  Office.) 

April  S8(h,  1886. 

SI 6,451. — Process  of  manufacturing  carbonated  malt  beverages. — C.  H. 
Frings. 

816,457.— Hard  rubber  filtering  case.— E.  K.  Haynes. 
Consists  of  a  case  or  sliell  of  hard  rubber,  containing  suitable  filtering  ma- 
terial. 

316,465. — Method  of  purifying  and  odorizing  natural  gas. — J.  Kountz. 
The  gas  is  first  ()aaaed  through  lime  and  water,  then  through  sulphuric  acid, 
and  finally  brought  into  contact  with  asafoetida. 

316,471. — Manufacture  of  derivatives  of  aurine. — C.  Lowe. 

316,520. — Gas  generator. — J.  Bowes. 

316,580.— Composition  for  fuel. — C.  H.  Sternberg. 

Consists  of  rosin,  asphaltum,  coal  slack,  powdered  coal,  or  ground  cinders, 
soot,  powdered  dry  manure,  sawdust,  wood  shavings  or  ground  corn  cobs. 

316,609. — Composition  for  purifying  gas. — J.  Duke. 
Consists  of  monocalcic]  phosphate  calicum  sulphate  and  charcoal  or  pul- 
verized peat. 

816,668.— Refining  oils.— A.  Rock. 

Mineral  and  vegetable  oils  are  treated  with  lime  or  other  alkaline  earth  or 
earths,  and  a  body  rich  in  oxygen,  such  as  chromic  acid,  chromates,  manga- 
nates,  etc. 

816,708.— Lubricating  conipound.—D.  D.  Wass. 
A  mixture  of  parafflne,  mineral  oil,  talc  and  alcohol. 

816,728.— Furnace  for  roasting  copper  and  other  ores.— C.  A  Bartsch. 

316,794.— Apparatus  for  distilling  wood.— E.  Koch. 

316,799.— Condiment.— R.  F.  Maier. 

A  compound  table  salt  consisting  of  sodium  chloride,  hypophosphite  and 
sulphate,  potassium  chloride,  and  calcium  hypophosphite. 

316,824.— Ice  machine.— T.  L.  Rankin. 

316,863. — Method  of  generating  carbonic  acid  gas. — C.  E.  Avery. 
Carponic  acid  is  generated  by  the  reaction  of  the  alkaline  bicarbonates  with 
calcium  sulphate,  in  presence  of  water. 

May  6th,  1886. 

316,961. — Apparatus  for  creosoting  wood. — L.  Hansen  and  A.  Smith. 
The  logs  are  dried  by  steam  in  a  closed  cylinder,  and  impregnated  with  creo- 
sote by  pressure. 


I 
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310,904. — Roofinp  compound. — II.  C.  Hawcs  andJ.  E.  Green. 
A  mixture  of  red  lead  and  jp^ound  iron  ore  >vith  coal  tar,  hydraulic  cemenl 
rosin,  gypsum  and  alum. 

317,010.— Phosphate  fertilizer.— W.  S.  Pierce. 

The  insoluble  phosphates  of  iron,  alumina,  lime,  and  other  bases  are  drie< 
and  pulverized,  mixed  with  ammonium  sulphate  and  the  mixture  treated  witi 
strong  sulphuric  acid  ;  the  resulting  product  is  then  dried. 

317,0(»0. — Apparatus  for  extracting  parafllue  from  oils. — R.  A.  Williami 
and  J.  Bragg. 

317,120. — Process  of  preserving  wood. — L.  Hansen  and  A.  Smith. 
The  surface  of  the  wood  is  first  charred,  and  then  the  wood  is  aaturatec 
with  wood  creosote. 

317,135.— Retort.— D.  Jarves. 

817,152.— Chemical  flre  extinguisher. —E.  H.  Lewis. 

317,197.— Apparatus  for  manufacturing  gas  from  wood. — G.  Ramsdell. 

817,206.— Battery  fluid.— I.  L.  Rolnirts. 

Consists  of  an  aqueous  solution  of  potassium  permanganate  and  an  alkaline 
salt. 
317,229.— Salt  evaporating  pan.— G.  II.  Smith. 

31 7,245. — Apparatus  for  the  separation  of  gold  from  its  ore  by  electro* 
chloriuation  and  deposition. — E.  P.  Thompson. 

81 7,240.— Apparatus  for  the  electro  deposition  of  gold  from  its  chlorides. 
— E.  P.  Thompson. 

317,400. — Process  of  manufacturing  gas  for  ilUnninating  and  heating  pur- 
poses.— J.  W.  Mitchell. 

Carlionic  oxide  gas  is  generated  by  forcing  air  through  ignited  fuel,  and  a 
gas  rich  in  carbon  is  generated,  sei)aratcly  by  injecting  a  hydrocarbon  and  su. 
perhealed  steam  into  a  healed  retort.  The  two  gases  are  then  brought  to- 
gether at  a  temperature  not  exceeding  1,000'. 

817,407.— Apparatus  for  generating  illuminating  and  heating  gas. — J.  W. 
Mitchell. 

317,423.— Apparatus  for  mamifacturing  gas.— R.  B.  Stapp. 

Fuel  is  Imrned  in  the  lirepot  for  heating  the  oil  gas  genemting  retorts,  and 
part  ol  Uie  carbonic  oxidi'  from  the  fuel  is  drawn  olT  by  a  pump  and  forced 
into  the  ixfis  hoUh'r.  AVhen  the  retort?  are  snlliciently  heated,  carbonic  oxide 
is  shut  otT  from  the  holder  and  oil  admitted  to  the  retorts.  The  resulting  hy- 
drocarbon gas  is  drawn  from  tlie  retorts  and  forced  by  the  pump  to  the  holder, 
where  il  is  mixed  with  the  carbonic  oxide. 

317,44(K  —Process  of  preserving  wood. — ,].  P.  Card. 

Wood  is  Healed  with  deodorized  oil  and  a  solution  of  an  antiseptic. 

317,444.— Apparatus  for  burning  volatilizable  hydrocarbons. — H.  de  Bay 
and  C.  de  Rossclti. 
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May  13th,  1885. 

317,400.— Composition  for  lubricating  metallic  Surfaces. — H.  W.  Belknap. 
Consists  of  petroleum,  graphite,  paraffine  wax,  tallow  and  sulphur. 

317,581. — Apparatus  for  manufacturing  illuminating  gas. — Silas  C.  Salis- 
bury. 

Steam  is  superheated,  reheated,  and  dried,  and  then  decomposed  in  contact 
with  heated  metal  scrap.  The  resulting  hot  liberated  gas  is  combined  with 
hot  vapors  of  hydrocarbons,  and  by  means  of  a  mixing  injector  the  hydro- 
carbon vapors  aie  forced  into  the  rear  end  of  the  fixing  retort,  in  which  they 
are  fixed  and  perfected  by  passage,  forward  through  perforated  partitions  pro- 
vided with  tubes. 

317,587. — Vulcanization  of  rubber  coverings  for  electrical  conductors. — 
J.  J.  C.  Smith  and  M.  Smith. 

The  covered  wire  is  enveloped  in  a  tight  and  impervious  cover  of  tin  foil, 
or  other  pliable  metal  and  subjected  to  the  simultaneous  action  of  heat  and 
pressure. 

317,(111. — Apparatus  for  the  manufacture  of  vaporous  and  gaseous  fuel 
and  illuminating  gas. — R.  B.  Avery. 

317,673. — Process  of  preserving  food. — A.  G.  T.  Ripberger. 

Provisions  are  protected  against  the  intrusion  of  vegetable  or  animal  organ- 
isms, by  storing  them,  without  the  hermetical  exclusion  of  air,  in  receptacles 
lined  with  a  filtering  medium — sucli  as  cotton  wool — impregnated  with  a  bitter 
sub.stancc  and  salt. 

31 7,686. — Gas  carburetor. — H.  Symons. 

31 7,730. — Method  of  preserving  wood. — E.  Z.  Ceilings. 

The  wood  is  steamed,  dried  and  impregnated  with  a  preservative. 

317,796. — Chlorine  gas  washer. — J.  A.  Just. 

31 7,821.— Baking  Ppwder.— A.  McDonald. 

Consists  of  potassium  or  sodium  bisulphate  and  sodium  or  of  potassium, 
carbonate,  or  of  bicarbonate. 

317,823. — ^Apparatus  for  generating  carbon  dioxide. — J.  McEwen. 

317,053. — Apparatus  for  manufacturing  gas. — Q.  F.  Randall. 

May  19,  1885. 

317,075. — Adjustable  apparatus  for  gas  machines  and  mixers. — J.  P. 
Clifford. 

318,043. — Manufacture  of  composite  pavement. — J.  P.  Scott. 
Consists  of  a  mixture  of  broken  natural  hydraulic  limestone,  and  Portland 
or  otlier  natural  cement. 

318,044. — Process  of  grinding  caustic  soda. — C.  Semper. 
Ground  salt,  salt  cake  or  dry  sulphate  of  soda  is  added  to  the  broken  caus- 
tic soda,  and  the  mixture  is  ground  and  bolted. 
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St8,067.— Process  of  deoxidizing  molten  iron  in  Uie  manufacture  of  ateeL — 
K.  B.  Wittman. 

In  the  Bessemer  process,  free  silica  is  used  for  eliminating  tlie  oxide  of  iron 
at,  or  about  tlie  end  of  the  blowing  operation. 

S18,106.^Ga8  generating  apparatus. — A.  (X  Granger. 

Hydrocarbon  oil  is  forced  through  a  coil,  in  a  steam  heated  chamber,  mod 
thence  in  the  form  of  a  fine  spray  or  vapor  into  the  fixing  chamber  to  carburet 
the  water  gas. 

S18,l^l* — Oxygen  gas  attachment  for  gas  burners. — C.  Beseler. 

S18,191.~Apparatus  for  extracting  oil  from  cotton  seed.— G.  Leder. 

S18,S07.— Method  of  preparing  and  treating  starch.— J.  G.  Schuman. 

The  com  is  steeped  in  water,  after  which  the  hulls  and  germs  are  detached 
from  the  starchy  portion  by  whipping  or  beating  without  additional  wmter. 
The  starch  meal  is  then  separated  from  the  hulls  and  germs  by  rifting,  re- 
duced to  a  liquid  with  water  and  mashed. 

St8,S08*— Manufacture  of  starch.— J.  C.  Schuman. 

S18,M9.— Manufacture  of  grape  sugar  and  glucose.— J.  0.  Schuman. 

8189818.— Process  of  manufacturing  gas.— R.  B.  Stapp. 

S18,S67.— Glue.— It  Gahler. 

Grdinary  glue  is  treated  with  nitric  acid  and  zinc  oxide,  and  steamed  until 
melted.  Greasy  impurities  are  skimmed  from  the  surface,  and  nitric  acid 
added. 

S18,S71.— Fertilizer.— L.  Hass. 

May  Seth,  1885. 

818,458.— India  rubber  gas  proof  tubing.— T.  F.  Warrington. 
Consists  of  an  inner  and  outer  coating  of  vulcanized  rubber,  and  an  inter- 
posed layer  of  metal  foil. 

818,484.— Manufacture  of  the  derivatives  of  aurin. — C.  Lowe. 

818,496.— Coke  oven.— H.  M.  Pierce. 

818,497. — ^Process  of  manufacturing  coke. — H.  M.  Pierce. 
*  The  coke  oven  is  filled  with  an  initial  charge,  which  is  coked  by  downward 
progression.     When  the  coking  is  nearly  completed  a  further  charge  Is  added, 
and  so  on  until  the  oven  is  filled. 

818,502  &  818,508.— Oil  and  lard  rendering  tank.— H.  Rail. 

818,548. — Process  of  malting,  brewing,  etc. — R.  D'Heureuse. 
The  water  used  is  first  treated  by  blowing  air  through  it. 

818,551. — Process  of  making  wrought  iron  direct  from  iron  ores. — C.  J, 
Eames. 

The  ore  is  reduced  upon  a  friable  graphitic  hearth,  ccmposed  of  plumbago, 
pulverized  firebrick  and  a  carbonaceous,  adhesive  binder.  • 
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318,552. — Process  of  manufacturing  ironsponge,  wrought  and  steely  irons 
directly  from  the  ore. — C.  J.  Eames. 

The  ore  mixed  with  lumps  of  graphitic  carbon,  is  charged  on  a  friable  gra- 
phitic hearth. 

318,553.— Process  of  manufacturing  sponge  and  wrought  iron  directly 
from  the  ore. — C.  J.  Eames. 

The  ore  is  charged  on  a  graphitic  hearth  and  covered  with  a  layer  of  lump 
graphite. 

318,554. — Hearth  and  lining  of  graphite  for  metallurgical  furnaces. — C.  J. 
Eames. 
A  hearth  for  reducing  furnaces,  consisting  of  graphitic  lumps. 

318,003.— Process  of  separating  basic  compounds  from  slags. — G.  Deumel- 
andt. 

Brief.  The  basic  compounds  are  oxides,  hydroxides  and  carbonates  of  lime, 
magnesia,  alumina  and  iron. 

The  process  consists,  first,  in  treating  the  pulverized  slag  with  a  solution  of 
ammonium  salts,  and  filtering  off  the  dissolved  lime,  magnesia  and  ipanga- 
nous  oxide;  second,  in  boiling  the  residue  with  a  solution  of  ammonium  salts 
and  filtering  off  the  dissolved  alumina  and  ferrous  oxide  ;  third,  in  oxidizing 
and  precipitating  the  manganous  oxide  by  introducing  air  into  the  ammonia- 
cal  solution  ;  fourth,  in  precipitating  the  salts  of  calcium  and  magnesium  by 
the  introduction  of  carbonic  acid  ;  and  finally  in  oxidizing  and  precipitating 
the  ferrous  oxide  by  introducing  air  in  the  presence  of  ammonia. 

318,630. — Method  of  making  hard  sugar  from  soft  sugar. — O.  H.  Krause. 
Cakes  of  soft  sugar,  or  granulated  sugar,  are  charged  with  hot  white  liquor 
and  then  immersed  in  cold  white  liquor. 

318,039.— Transforming  soft  sugar  into  hard  sugar. — F.  O.  Matthiessen. 

Particles  of  soft,  or  granulated  sugar,  are  cemented  together  by  crystalli- 
zation of  white  liquor  which  has  been  introduced  into  the  interstices  between 
the  particles  of  sugar. 

318,640.— Apparatus  for  cementing  granulated  sugar  into  blocks.— F.  O. 
Matthiessen  and  O.  H.  Krause. 

318,642. — Apparatus  for  the  manufacture  of  varnish. — S.  W.  Mayer  and 
P.  J.  Bungart. 

318,682.— Still  for  concentrating  sulphuric  acid. — C.  A.  Bartsch. 

318,761. — Explosive  hand  grenade  extinguisher. — A.  F.  Letson  and  F. 
Honezger. 

Consists  of  a  glass  shell,  holding  a  fire  extinguishing  liquid  and  a  cork  pro- 
vided with  a  tube  and  bulb  filled  with  a  charge  of  gunpowder. 

318,791.— Paint— J.  P.  Perkins. 
Consists  of  silicate  slag,  ground  in  oil. 

818,792.— Method  of  making  brick.— J.  P.  Perkins. 

The  clay  is  mixed  with  oil,  preparatory  to  forming  and  burning. 
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S18,798«*Arl  of  niAking  certain  fennented  beyenges.— 0.  Pfuidlflr. 

In  the  manufacture  of  beer  ageing  is  accelerated  by  inoloeing  the  bee 
after  haying  passed  tlirough  the  main  fermentation,  in  a  storage  veasel,  an 
maintaining  in  the  vessel  a  rarified  atmosphere  and  abstracting  the  gaaeov 
products  of  fermentation  as  tliey  accumulate: 

SI  8,826,— Process  of  preparing  dried  blood.— W.  G.  Stiype. 
A  solution  of  aluminium  sulphate,  or  alum,  is  added  to  the  blood  aftc 
which  it  is  dried. 

St 8,851.— Preservative  coating  for  meats.— C.  Bartels. 

Consists  of  dissolved  isinglass,  or  gum,  and  an  aromatic  compound  obtaine 
from  galangal,  cubebs,  aloes,  angelica  root,  and  masterwort,  resin  and  Venic 
turpentine. 

S18,888.^Apparatus  for  washing,  bleaching  and  dyeing  fabrics. — J 
Farmer.  W.  R 


PROCEEDINGS  OP  THE  AMERICAN  CHEMICAL 

SOCIETY. 


Regulab  Meeting — June  5,  1885. 

Dr.  J.  C.  Booth  in  the  chair. 

The  minutes  of  the  meeting  of  May  1st  were  read  and  approved. 

The  following  papers  were  read  : 

A  Criticism  on  Dr.  C.  A.  Doremus'  Apparatus  for  Estimating 
Urea,  by  W.  H.  Greene,  M.D. 

**  In  Rebuttal "  a  reply  to  the  above,  by  C.  A.  Doremus,  Ph.  D. 

A  Convenient  Furnace  for  Melting  Gold  and  Silver,  by  J.  C. 
Booth,  Ph.  D. 

The  meeting  was  then  adjourned,  until  Friday,  September  18th^ 

1885. 

C,  E.  MUNSELL, 

Recording  Secretary. 
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In  addition  to  subscriptions  reported  in  this  Journal  (Vol.  \T^I., 
No.  3),  the  following  have  been  received  : 

Prof.  A.  B.  Prescott $6  (K)       W.  S.  Thompson $5  00 

W.  M 8  00        "Cash" 50 

A.  U.  Elliott 10  00        Prof.  W.  P.  Maaon 6  00 

C.  E.  P 2  00        Dr.  W.  Simon 5  00 

Prof.  C.  L.Jackson 5  00        Prof.  J.  W.  Langley 8  00 

F.  W.  Devoe&Co 10  00       I.  W.  Drummond 5  00 

H 2  00        C.  S.  McLaughlin 5  00 

Also  the  following  from  the  Washington  Chemical  Society  and 
its  members,  through  the  hands  of  Prof.  F.  W.  Clarke  : 

Washington  Chemical  Soc.  . .  |25  00       Thomas  Antisell $1  00 

P.  V.  Broadbent 100        T.  M.  Chatard 1  00 

F.  W.  Clarke 6  00       Wm.  Frear 1  00 

B.  T  Fristoe 100        F.  A.  Gooch 1  00 

A.  E.  Knorr 1  00       E.  Richards 1  00 

Thomas  Robinson 1  00       W.  H.  Seaman 1  00 

O.L.Spencer 100       T  C.  Trescot 1  00 

Wm.  Wheeler 1  00       E.  Whitfield 1  00 

H.  W.Wiley 2  00       Dr.  J.  H.  Kidder 5  00 

Total $805 

A  contribution  of  $25  has  been  promised  by  the  Chemical  Sooiety 
of  the  School  of  Mines,  and  other  contributions  have  been  more  or 
less  definitely  promised. 

The  following  extracts  are  from  letters  relating  to  the  Fund,  re- 
ceived by  Dr.  Waller  : 

At  a  meeting  of  the  Committee  of  the  English  Chemical  Society  for  the  fund 

on  behalf  of  the  family  of  the  late  Mr.  Henry  Watts,  F.  R.  S.,  it  was  resolved, 

"  That  the  best  thanks  of  the  Committee  be  given  to  the  American  subscribers 

to  the  Fund,  and  especially  to  Dr.  E.  Waller,  of  New  York,  for  the  steps  he 

has  taken  in  the  matter.'' 

The  Chestnuts.  Sudbury,  Harrow,  ) 
May  26,  1885.  J 

My  Dear  Sir  :  Many  thanks  for  yours  of  the  14th,  enclosing  order  on 
Baring's  for  €23,  being  a  further  contribution  to  the  Watts  fund.  I  am  happy 
to  say  that  the  fund  amounts  now  to  about  C1950,  so  that  we  hope  it  will  reach 
at  least  €2000  before  it  is  closed.  I  must  again  thank  you  and  your  friends 
for  this  kind  help.  I  think  I  omitted  to  send  you  a  receipt  for  the  first 
amount  of  €45.    I,  therefore,  enclose  you  one  for  it,  as  well  as  for  the  amount 

just  received 

I  remain,  yours  truly, 

W.  H   PERKINS. 

Dr.  E.  Waller. 
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THE  SMELTING  FURNACE  OF  THE  U.  S.  MINT. 

BY   J.    C.    BOOTH,    PH.    D. 

Its  capacity  and  economy. — The  experience  of  over  thirty 
years  in  using  the  gold  and  silver  smelting  furnace  of 
the  mint  at  Philadelphia,  has  gradually  led  to  so  many 
and  such  thorough  alterations  in  its  construction,  that  nothing 
remains  of  the  original  furnace  except  the  cast  iron  plates 
forming  the  front,  sides  and  top — the  mere  outside  shell,  introduced 
by  the  late  Mr.  Franklin  Peale,  in  1835,  the  result  of  his  obsei-va- 
tions  and  reflections  made  in  Europe  on  behalf  of  the  U.  S.  Mint. 
I  can  suggest  no  improvement  in  the  outer  form,  but  confirm  Mr. 
Peale's  conclusion  of  the  superiority  of  the  sloping  top,  which  we 
-employ,  over  the  flat  top  of  many  European  furnaces,  because  of 
the  greater  facility  of  access  offered  by  the  sloping  top  to  the  melter 
in  dipping  out  the  liquid  metal.' 

Having  carefully  studied  and  modified  the  interior  of  this  fur- 
nace with  especial  reference  to  economy  of  time  and  fuel  in  melt- 
ing— to  convenience  in  melting  and  casting,  and  above  all,  to  avoid- 
ance of  wastage  of  the  precious  metals,  I  deem  it  desirable  to 
publish  drawings  of  the  present  furnace,  with  some  details  of  our 
mode  of  working  it,  for  the  possible  benefit  of  those  interested  in 
works  for  smelting  the  precious,  or  even  the  commoner  metals. 

Melting  of  Steel, — Furnaces  for  melting  steel  in  crucibles  are  some- 
times sunk  beneath  the  pavement  of  the  melting  room,  to  allow  the 
fullest  application  of  human  strength  to  lift  out,  by  hand,  the  melt- 
ing pot,  with  its  heavy  contents  of  melted  metal  at  a  bright  red  or 
white  heat,  and  pour  it  rapidly  into  the  molds  in  a  gushing  stream, 
BO  as  to  relieve  the  caster  of  too  long  exposure  to  the  intense  heat. 

Melting  Gold  and  Silver. — Silver  and  gold  are  cast  at  a  red 
heat  by  dipping  up  from  the  pot  a  few  pounds  of  the  melted  metal 
at  a  time  in  a  small  black  lead  dipping  oup,  held  with  tongs,  and 
by  carefully  pouring  it  in  a  small  stream  into  the  open  gate  of  the 
mold,  sedulously  shunning  the  loss  of  a  drop  by  spilling  or 
splashing.  A  single  flashing  coruscation  is  sufficient  to  alarm 
the  responsible  melter  for  the  safety  of  his  account.  The  heavi- 
est convenient  weight  to  handle  and  cast  safely,  is  about  120 
oz.  (over  8  lbs),  so  that  it  would  require  50  dips  to  cast  out  a 
melt   of  gold  of   6,000  oz.    (about  400    lbs.).       In    like    manner 
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the  usoal  silver  melt  of  8,600  oz.,  reqaireB  about  40  dips  to  oast 
oat  all  the  metal,  except  the  small  amount  left  in  die  pot  to 
start  the  next  melting.  The  frequent  dipping  and  oanying  the 
dipped  metal  from  the  pot  to  the  mold,  jealously  goarding 
against  loss,  the  deliberate  pouring  of  a  small  stream  into  the 
narrow  openings  of  the  mold,  the  number  of  pourings  required  to 
discharge  one  melt,  and  the  necessity  of  frequently  stirring  the 
residue  in  the  pot  daring  the  whole  casting,  to  secure  uniformity  of 
composition  and  prevent  segregation — all  these  requisites  show  the 
necessity,  or  great  advantage,  of  having  the  surface  of  the  metal 
to  be  dipped  at  the  height  of  about  80  inches  from  the  floor,  the 
most  convenient  height  for  a  workman  to  employ  his  force  with 
steadiness,  and  to  continue  it  for  fifteen  minutes,  the  usual  time  of 
casting,  with  the  least  fatigue. 

The  views  presented  above  may  prove  a  sufficient  answer  to  the 
question,  often  asked,  why  we  prefer  melting  the  precious  metals 
above  instead  of  below  the  floor  of  the  melting  room.  One  of  the 
above  reasons,  the  convenience  of  dipping  and  ladling,  applies 
equally  well  to  copper  and  its  alloys,  except  for  large  castings. 
•  JRuA  of  Mdting  Precious  Metals  by  BloBt. — A  recent  improve- 
ment in  melting  metals  is  the  use  of  gas  and  a  blast  of  air,  whereby 
many  cracibles  are  heated  at  once  as  in  regenerative  famaces,  etc, 
whether  the  fuel  be  coal,  or  artificial,  or  natural  gas.  The  system 
seems  admirably  adapted  to  steel,  and  no  one  thinks  of  charging 
loss  of  metal  to  the  brilliant  nparks  of  fire  that  illuminate  the 
foundry  during  casting.  Who  then  would  dream  of  loss  of  steel 
in  vapor,  which  has  never  been  seen  or  heard  of  ?  While  a  single 
irregular  spark  in  casting  gold  or  silver  mip^ht  make  the  melter 
tremble  for  serious  loss,  great  care  can  prevent  it;  not  so,  however, 
with  the  vapor  of  these  metals,  which  often  constitutes  a  serious 
loss  to  the  melter,  the  more  so  because  entirely  invisible.  That 
this  vapor  does  constantly  rise  from  the  surface  of  these  melted 
metals  in  a  crucible,  over  which  the  draught  of  the  chimney  is  passings 
is  clearly  proved  by  the  weight  of  the  metal  in  the  crucible  con- 
stantly diminishing  in  direct  proportion  to  the  length  of  exposure 
to  the  melting  heat.  An  exceedingly  thin  covering  of  glass,  or 
even  of  borax,  on  the  metal  in  a  crucible,  diminishes,  but  does  not 
prevent,  volatilization.  The  more  quiet  the  movement  of  air,  the 
less  the  volatilization.     Hence  the  object  of  the  smelter  should  be 
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to  avoid  currents  of  any  kind  of  air  or  gas  moving  around  the 
melted  precious  metals.  They  should  be  melted,  with  their  cover- 
ing fluxes^  in  a  closely  covered  crucible,  as  remote  as  practicable 
from  gaseous  currents.  Hence  my  conclusion  that  the  blast  to  pro- 
duce heat  should  not  be  employed  with  gold  or  silver. 

Saving  Volatilized  Metal. — Extreme  care  to  avoid  loss  has  been 
extended  a  step  further  at  the  U.  S.  Mint  than  is  done  elsewhere,  I  bcf- 
lieve,  and  I  have  reason  to  know  that  wastage  is  thereby  diminished. 
When  dipping  melted  metal  out  of  the  large  crucibles  in  the  fire,  we 
not  only  keep  the  surface  constantly  covered  with  borax,  powdered 
charcoal,  etc.,  bat  since  that  surface  is  more  or  less  exposed  to  the 
draught  of  air  and  products  of  combustion  of  the  fuel  escaping  up 
the  chimney  which  are  liable  to  carry  up  volatilized  metal,  we  take 
the  precaution  of  closing  a  damper  in  the  chimney  just  above  the 
furnace  during  the  whole  time  of  casting,  so  that  any  possibly  vola- 
tilized metal  is  thrown  out  and  condensed  in  the  air  of  the  melting 
room,  where  it  settles  on  the  floor  and  is  recovered  with  the  sweep- 
ings at  the  close  of  each  day. 

Cast  Iron  Ashpit, — Since  the  smelting  furnace  of  the  Mint  is 
presented  in  considerable  detail  in  the  accompanying  engraving,  I 
shall  only  draw  special  attention  to  parts  that  seem  to  require  ful- 
ler explanation.  The  furnace  consists  of  the  front,  sides  and  top 
of  cast  iron  plates,  bolted  to  a  square  cast  iron  base,  as  seen  in 
plan  and  both  elevations.  The  most  striking  peculiarity  is  the 
cast  iron  ash  pit,  which  I  planned  and  introduced  some  thirty  years 
since,  in  place  of  the  fire  brick  ash  pit  and  hearth,  because  these 
became  richly  charged  with  gold  and  silver  grains,  and  required  to 
be  broken  up  and  ground  several  times  in  the  year  in  order  to  pro- 
cure the  grains.  Now  we  gather  up  these  grains  daily  and  in  a 
few  minutes'  time.  The  form  of  the  ash  pit  can  be  gathered  from 
both  elevations,  and  from  sections  on  A  B  and  C  D.  It  is  cast  on 
the  middle  of  the  base  of  the  furnace,  and  in  one  piece  with  it,  as 
shown  in  Sec.  A  B.  It  is  of  uniform  height  on  sides  and  back  (see 
C  D  and  A  B),  but  the  front  is  depressed  nearly  to  the  base  (A  B) 
making  easy  access  from  the  front  to  the  space  beneath  the  fire. 
{See  elevations).  The  peculiar  curved  form  of  the  bottom  facilitates 
the  accumulation  of  ashes  toward  the  front,  and  their  frequent  re- 
moval by  a  shovel.  Sec.  A  B  shows  the  back  part  of  the  ash  pit 
strengthened  by  heavier  iron  at  top  and  bottom,  as  more  fully  ex- 
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hibited  in  Figs.  1,  8  and  8,  the  top  being  liable  to  bom  from  expo* 
sore  to  intense  beat,  and  the  bottom  liable  to  fraotnre. 

The  Fire  Chamber^  bnilt  of  ordinary  fire  brick  in  tqiuure  fomu 
as  being  more  readily  constructed,  and  beoanse  its  oomers  act 
as  a  reservoir  of  fuel  and  heat,  stands  on  a  square  oast-iron  base^ 
shown  in  Fig.  4.  Three  sides  of  the  square  are  cast  in  one  piece, 
and  the  fourth  side,  being  liable  to  bum  out  first,  is  a  separate 
casting  and  can  be  replaced  without  disturbing  the  rest.  Its  posi- 
tion is  seen  in  all  the  large  drawings,  but  best  in  Sections  A  B  and  C 
D,  where  it  rests  on  the  top  of  the  ash  pit,  and  just  above  the  grate 
bars.  Section  C  D  alone  shows  the  pile  of  firebricks  on  their  flat 
side  and  flush  with  the  cast-iron  base,  with  large  fire  slabs  of  H 
inches  thickness  between  them  and  common  red  brick.  The  conve> 
nienoe  of  this  arrangement  is  that  when  the  fire  space  is  to  be  re-* 
newed,  the  firebricks  only  are  removed  and  quickly  replaced  by 
new  bricks  set  against  the  slabs.  Section  C  D  alone  exhibits  the  tnie 
arrangement  and  dimensions  of  the  fire  space  and  its  linings,  the 
others  being  a  vague,  typical  representation  of  brickwork  without 
dimensions  or  special  aim.  The  fourth  side  of  the  bed*plate  will 
last  three  or  four  weeks,  and  when  burned  out  is  easily  replaced, 
the  renewal  of  the  whole  requiring  only  part  of  one  day.  The 
surface  of  the  fire  chamber  is  picked  daily  for  grains  of  gold  and 
silver,  and  if  the  virtue  of  gentle  care  in  this  operation  were  more 
in  vogue,  the  life  of  the  lining  would  probably  be  doubled  in  time. 
The  whole  of  the  cast  iron  bed-plate  is  replaced  once  or  twice  a 
week.    The  whole  ash-pit  enjoys  many  years  of  life. 

Or€Ue  Bars. — While  there  is  nothing  peculiar  in  these  bars, 
which  are  given  in  front  elevation,  and  both  sections  resting  close 
together  on  their  two  bearing-bars,  Fig.  10  and  Section  A  B,  the 
position  of  the  back  bearing-bar  is  important.  It  should  be  brought 
forward  an  inch  or  more  from  touching  the  back  part  of  the  ash- 
pit, so  that  the  cooling  air  passing  up  behind  the  bar  will  insure  a 
prolongation  of  life. 

Fkjtrfiace  Working-Door, — The  sliding-top  door  of  the  furnace  is 
worth  noting.  When  I  first  took  charge  of  melting  35  years  ago, 
this  door  was  a  massive,  curved  slab  of  iron,  of  great  thickness,  as 
if  designed  to  keep  the  heat  in  and  to  last  forever,  and  required 
considerable  force  to  move  it  by  its  heavy  handle.  Moreover, 
when  the  furnace  was  at  its  high  melting  heat,  the  door  was  also 
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hot.  To  economize  heat  and  protect  the  men  I  contrived  the  door 
represented  in  Figs.  5,  6,  7,  8,  a  combination  of  cast  and  sheet  iron 
with  a  fire  tile  lining  and  a  space  between  it  and  the  cast  iron  top 
for  a  cooling  current  of  air,  so  that  when  the  furnace  is  at  almost 
a  white  heat,  not  even  redness  can  be  seen,  and  the  door  may  be 
touched  without  burning.  Moreover,  instead  of  requiring  much 
force  to  move  it,  a  boy  pan  slide  it  on  its  little  railway.  {FVont 
elevation,) 

Since  a  small  part  of  the  cast  iron  furnace  top,  just  in  front  of 
the  center  of  the  fire,  is  liable  to  be  burned  out,  it  is  made  re- 
placeable. See  Plan,  Section  A  B,  and  Figs.  11  and  13,  noting  that 
13  is  inverted.  This  small  piece,  detailed  in  Fig.  11,  and  in  place  in 
Section  A  B,  will  last  several  months  and  can  be  replaced  in  a  few 
minutes. 

Having  noticed  the  prominent  features  of  the  furnace  with  s[>e- 
cial  reference  to  its  economy  and  utility,  I  merely  note,  in  closing 
the  description,  that  in  our  closure  of  accounts  (at  least  aimually) 
to  determine  the  losses  in  working  the  precious  metals  to  the  ut- 
most nicety,  we  make  a  thorough  cleansing  of  all  the  apparatus, 
furnaces,  floors,  etc.,  even  to  chipping  the  surface  of  bricks,  etc. 
These  pickings,  etc.,  are  ground  and  sifted  repeatedly,  until  re- 
duced to  two  conditions,  one  consisting  of  grains  of  precious  met- 
als, large  and  small,  which  are  melted  into  masses,  weighed,  assayed^ 
and  their  value  credited  to  the  operator,  and  the  other  being 
** sweep"  or  fine  dust,  from  which  we  can  extract  no  more  gold  or 
silver,  and  which  is  sold  to  sweep  smelters  at  a  fair  discount  from 
its  assayed  value. 

Recovery  of  Gold  and  Silver  from  Metallic  Iron, — There  is  a 
third  form  of  residue,  the  pieces  of  iron,  tools,  grate  bars,  etc., 
which  always  have  grains  of  gold  and  silver  on  them  and  in  them,, 
and  which  cannot  be  ground  to  powder.  How  shall  we  recover 
the  valuable  metals  from  these  ? 

It  was  answered  thirty  years  since  by  heating  the  iron  in  the 
fire  (oxidizing  it),  and  making  it  scale  off  by  beating  it  with  ham- 
mers ;  for  gold  seems  to  cling  to  iron  with  great  tenacity.  Thus 
by  alternate  heating  and  hammering  all  the  precious  metal  was  ob- 
tained, except  what  rose  up  in  fine  powder  up  the  chimney  where 
the  iron  was  heated,  and  what  remained  invisible  in  cracks  and 
holes  in  the  iron  itself.     Such  a  gigantic  operation  required  a  force 
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of  a  dosen  men,  seated  near  the  fumacee  in  the  melting  room^ 
oaoh  with  heavy  hamnfen  in  hand,  scaling  the  hot  metal  as  it  came 
from  the  fire,  and  creating  a  bewildering  din,  daring  three  or  more 
days  of  ten  hours  each. 

My  first  improyement  of  this  process  was  to  convert  all  the 
iron  into  salphnret  of  iron,  treat  it  by  cold  dilate  salphorio  acid, 
and  purify  the  gold  and  silver  residues  before  melting.  Althongh 
the  process  was  a  marked  improvement  on  the  noisy  nuiaanoe  of 
the  old  method,'  yet  it  required  too  long  a  time  and  too  muoh  space. 

My  last  improvement,  which  is  still  practised,  consists  in  the  very 
simple  operation  of  melting  all  the  iron  residues  from  the  f umaoes, 
even  including  grate  bars,  and  keeping  them  in  a  quiet  melted 
state,  so  as  to  allow  the  heavier  gold  and  silver  to  settle  out  of  the 
iron.  When  the  mass  is  cold,  the  precious  metal  is  knocked  off 
the  bottom  by  a  hammer  as  a  single,  tough  king  with  scarcely  a 
trace  of  iron  in  it,  while  the  iron  mass  above  it  has  never  yielded  a 
race  of  gold  or  silver  to  the  assayer.  Instead  of  spending  three 
weeks  of  annual  vacation  from  melting,  in  hammering  tons  of  ac- 
cumulated iron,  we  now  melt  through  the  year,  whenever  conven- 
ient, from  five  to  fifty  pounds  of  iron  residues  at  a  time.  We  gath- 
ered in  one  melting  last  Autumn,  a  cake  of  a  few  ounces  of  gold 
and  silver  from  a  mass  of  over  fifty  pounds  of  iron  in  part  of  a 
day,  and  the  latter  was  entirely  free  from  the  precious  metals. 
When  I  first  succeeded  with  this  process,  I  could  hardly  believe 
in  the  perfect  separation  from  iron,  and  the  late  Mr.  J.  Eckfeldt, 
the  best  assayer  in  the  United  States,  doubted  it,  until  by  numerous 
tests  made  from  a  piece  of  some  thirty  pounds  of  iron,  he  found 
the  total  absence  of  gold  and  silver. 

The  question  may  be  asked,  Is  there  not  a  loss  by  volatilization 
of  gold  or  silver,  even  if  there  is  a  perfect  separation  from  iron  ? 
I  can  only  say  that  we  have  found  none,  but  at  the  same  time,  I 
have  not  yet  made  crucial  experiments  to  determine  this  question. 
I  will,  however,  express  the  opinion  that  there  is  none,  because  the 
specific  gravity  of  the  two  metals  carries  them  rapidly  below  the 
iron  without  alloying  with  it. 

I  will  now  add  but  a  remark  on  the  execution  of  this  process. 
Since  much  of  the  iron  from  such  a  source  is  burnt  metal,  much 
oxidized,  which  therefore  obstinately  resists  melting,  or  if  melted, 
is  rather  too  thick  and  viscid  to  let  the  gold  through  it,  the  simplest 
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remedy  is  to  add  more  iron  that  is  not  burned,  especially  some 
that  is  highly  carbureted,  and  to  assist  fluidity  by  adding  little  com- 
mon salt.  I  need  hardly  say  that  the  metal  must  be  kept  for 
hours  in  the  liquid  state  to  allow  fully  for  settling. 

It  remains  to  state  the  amount  of  gold  and  silver  operated  on  in 
the  U.  S.  Mint  at  Philadelphia,  in  five  or  six  furnaces  for  silver  and 
one  or  two  for  gold. 

Taking  the  last  fiscal  year  (July  1,  1883,  to  June  30, 1884)  weop- 
eratedon  26,370,821^^  standard  ounces  of  silver  (—  1,808,28*38^ 
avoirdupois  pounds),  and  on  764,264^^  standard  ounces  of  gold 
(«=  52,406^^^^  avoirdupois  pounds). 

The  value  of  the  silver  is  approximately  the  same  number  of  dol- 
lars as  of  ounces.     The  value  of  the  gold  was  $14,218,869^^. 

The  wastage  on  the  gold  was  18^1,^  st.  ozs.,  equivalent  to  yffir 
of  the  legal  allowance,  which  is  yuVir  ^^  *^®  whole  amount  oper- 
ated on. 

During  the  same  period  we  made  107,527  lbs.  of  sweep,  contain- 
ing 242|y  St.  ozs.  of  gold,  and  8,991^^^  st.  oz.  of  silver.  One 
pound  of  the  general  average  of  sweep  contained  }  of  one  grain  of 
pure  gold,  and  61|  grains  of  pure  silver. 

U.  S.  Mint,  Philadelphia,  June  6th,  1886.  ' 
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SOME  REMARKS  ON  DR.  DOREMUS'  SIMPLE  APPA* 
RATUS  FOR  THE  RAPID  ESTIMATION  OF  UREA. 

Bt  Wm.  H.  Grbxks,  M.  D. 

In  this  Journal  (Vol.  VII,  page  72),  Dr.  Charles  A.  Doremnt^ 
describeB  an  apparatas  for  the  estimation  of  area  which  appears  to* 
be  a  modiiioation  of  an  apparatas  described  by  me  in  the  CompUi 
BenduB  (Vol.  XCVII,  page  1141),  and  represented  in  the  mooompa-^ 
nying  cat. 


"  The  general  form  "  of  Dr.  Doremus'  apparatus  is  not  new  ;  it 
is  a  Cooper's  mercurial  receiver,  known  since  1826,  with  a  bulb 
blown  near  the  mouth.  Neither  is  the  graduation  of  the  tube  for 
the  direct  reading  of  the  proportion  of  urea  new.  This  graduation, 
to  which  I  will  revert,  was  iii*8t  suggested  by  Russell  and  West 
(Journal  of  ths  Chemical  Society,  XXVII,  page  749),  and  more 
recently  by  A.  W.  (xerrard  in  the  Pharmaceutical  Joumai  (III,  464). 

The  manipulations  with  Dr.  Doremus'  ureometer  are  not  accom- 
plished with  greater  facility  than  with  that  which  I  suggested,  and 
his  instrument  requires  a  special  support  while  mine  is  provided  with 
a  base. 

One  cubic  centimetre  of  urine  frequently  evolves  so  small  a  vol- 
ume of  gas  as  greatly  to  augment  the  probable  error;  for  this  reason 
I  recommended  a  gravity  pipette  which  permits  the  introduction 
of  such  a  quantity  of  urine  as  will  furnish  a  fairly  readable  volume 
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of  gas.    This  decided  advantage  seems  to  have  been  overlooked 
by  Dr.  Doremus. 

He  also  suggests  that  the  bromine  and  sodium  hydroxide  solu- 
tion be  mixed  in  the  ureometer,  and  it  has  been  claimed  that  thicr 
procedure  will  avoid  irritating  fumes.  I  would  especially  desire 
that  the  method  of  transferring  bromine  without  the  production  of 
vapors  should  be  made  public. 

The  proportion  of  urea  in  the  urine,  and  even  the  daily  excretion 
of  that  compound,  are  functions  of  such  variable  and  uncertain 
factors  that  a  mere  knowledge  of  their  quantities  can  be  of  but 
trivial  importance  to  the  practitioner  of  medicine.  The  centesimal 
proportion  is  naturally  dependent  ♦on  the  volume  of  the  liquid 
ingesta  and  on  the  relative  activity  of  the  skin  and  the  kidneys^ 
while  the  experiments  of  Lehmann  and  of  Franque  have  shown  the 
influence  of  the  character  of  the  alimentation  on  the  absolute  quan- 
tity. In  perfect  health,  the  daily  excretion  may  be  as  low  aa 
twenty-five  grammes  during  a  vegetable  regimen — as  high  as  ninety 
grammes  during  an  exclusively  animal  diet.  Besides  this,  the 
quantity  of  urea  eliminated  is  intimately  related  to  the  muscular 
activity,  and  it  is  not  improbable  that  the  diminution  in  the  diurnal 
exertion  of  urea  which  is  usually  observable  during  sickness  may 
often  be  a  direct  consequence  of  the  coincident  muscular  repose. 

Since,  therefore,  variations  of  such  magnitude  may  be  expected 
in  health,  it  is  evident  that  observations  made  during  disease  can 
have  but  little  value  unless  they  be  made  in  series  and  with  great 
care.  A  knowledge  of  the  percentage  of  urea  is  absolutely  worth- 
less ;  the  daily  elimination  is  the  only  factor  that  can  have  signifi- 
cance. Then  under  similar  conditions  as  to«diet,  exercise,  and  time 
given  to  sleep,  the  comparison  of  a  series  of  observations  may  be- 
come the  source  of  useful  knowledge. 

The  error  which  may  be  introduced  into  the  result  of  an  urea 
estimation  by  neglecting  corrections  for  the  influence  of  tempera- 
ture and  pressure  on  the  volume  of  gas,  is  uncertain  ;  it  may  be  in- 
appreciable— it  may  amount  to  eight  per  cent,  of  the  whole 
quantity.  An  approximation  to  the  proportion  of  urea  may,  there- 
fore, be  obtained  by  omitting  the  calculations  which  Dr.  Doremus 
states  are  repugnant  to  ^'  the  average  medical  man,"  and  assuming 
that  the  same  quantity  of  urea  always  yields  the  same  volume  of 
gas  ;  but  how  can  such  an  estimation  be  useful  ?     Assuredly,  any^ 
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gradaation  pretending  to  indicate  variations  from  a  aapposed 
normal  pereentage  of  urea  in  the  urine  is  based  on  the  anwarranted 
assumption  that  the  daily  emission  of  urine  and  urea  is  oonstant. 

The  ability  required  to  make  an  analysis  and  to  deduce  from  it 
•correct  conclusions  is  not  greater  than  that  necessary  for  a  very 
simple  calculation.  There  is,  however,  a  method  for  the  estima- 
tion of  urea  which  avoids  the  necessity  of  any  calculation  except  a 
single  proportion,  and  which  at  the  same  time  gives  exact  results. 
It  is  by  a  second  and  simultaneous  determination  of  the  volume  of 
gas  evolved  by  the  decomposition  of  a  known  quantity  of  urea— 
say  one  centigramme — in  aqueous  solution.  Supposing  that  all  the 
nitrogen  eliminated  from  the  urine  be  derived  from  urea,  the 
quantity  in  grammes  of  the  latter  in  the  volume  of  urine  em- 
ployed will  be  found  by  dividing  one  hundredth  of  the  volume  of 
gas  obtained  from  it  by  the  volume  obtained  from  one  oentigramme 
of  urea.  If  <*  the  average  medical  man  "  possess  a  thermometer,  a 
barometer,  and  a  table  of  the  tensions  of  aqueous  vapor,  he  can 
make  the  calculation  in  less  time  than  would  be  required  for  the 
decomposition  of  the  urea  solution. 


^►^1 


IN  REBUTTAL. 
By  Db.  Charlus  A.  Dorehus. 

The  author  of  the  preceding  article  has  in  two  letters,  one  to  the 
editor  of  a  Philadelphia  medical  journal  and  another  to  Professor 
Austin  Flint,  Jr.,  which  appeared  in  the  Medical  Nines  of  May 
30th,  criticised  the  instrument  presented  by  me  before  this  Society 
in  March.  The  tone  of  the  first  letter  was  of  so  uncourteous  a 
character,  as  it  seemed  to  me,  that  no  response  was  made  to  it.  On 
the  appearance  of  an  abstract  of  it  in  the  MediccU  Record  of  this 
<*ity,  an  answer  was  written  at  the  suggestion  of  friends,  and  would 
have  been  published  had  not  Prof.  Flint  informed  me  of  his  inten- 
tion of  presenting  to  the  New  York  County  Medical  Society,  at  Dr. 
Greene's  request,  the  instrament  described  on  the  preceding 
pages. 

Dr.  Greene's  letter  to  Prof.  Flint  appears  along  with  a  description 
-of  the  apparatus  which  accompanied  the  instrument  and  some  re- 
marks made  bn  the  reclamation  of  priority  and  the  comparative 
usefulness  of  the  two  ureometers.    The  publication  of  that  article 
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would,  I  thought,  render  any  response  from  me  unnecessary,  but 
the  foregoing  personal  criticism  rather  than  that  of  the  instrument^ 
forces  from  me  a  reply 

To  those  who  heard  the  reading  of  my  first  communication  it 
must  seem  incredible  that  so  much  has  been  said  regarding  the 
origin  of  the  several  parts  of  the  ureometer. 

My  experience  in  operating  with  this  instrument  shows  that  for 
the  purpose  for  which  it  can  be  legitimately  used  the  volume  of 
nitrogen  evolved  from  a  standard  solution  is  remarkably  constant. 
In  the  experiments  that  were  made  to  verify  the  system  of  gradua- 
tion a  standard  1  per  cent,  solution  of  urea  was  made.  The  urea 
was  powdered  and  dried  over  sulphuric  acid  for  two  weeks  before 
weighing. 

When  Dr.  Greene  recommends  a  physician  to  prepare  a 
standard  urea  solution  for  comparative  testing  he  greatly  over- 
estimates the  physician's  ability  to  procure  the  urea,  and  his  posses- 
sion of  the  necessary  apparatus  with  which  to  execute  the  manipu- 
lations. Prof.  Wormley,  in  the  paper  already  quoted,  says^ 
'^  During  these  investigations  it  was  observed  that,  so  long  as  the 
conditions  remained  the  same,  the  relative  proportion  of  the  nitro- 
gen eliminated  was  pretty  uniform.  Hence  if  the  volume  of 
nitrogen  evolved  from  a  known  quantity  of  urea,  under  certain 
conditions,  or  by  a  given  form  of  apparatus  be  determined,  the 
result  may  be  taken  as  the  basis  for  the  determination  of  the  urea 
in  the  urine  with  sufficient  accuracy  for  clinical  purposes." 

What  the  volume  of  nitrogen  set  free  actually  is,  is  differently 
stated  by  different  observers.  Huefner,  as  quoted  by  Neubauer 
and  Vogel,  gives  370  c.  c.  of  nitrogen  as  being  eliminated  from  1 
grain  of  urea,  the  gas  measured  at  0°  C  and  760  m.  m.  barometer. 
Wormley  gives  it  as  372  c.  c. 

No  stress  was  laid  on  any  great  originality  on  my  part  regarding 
the  invention  of  the  apparatus,  and,  though  no  exhaustive  biblio- 
graphy was  given  of  the  subject,  it  was  certainly  my  intention  to 
give  such  credit  as  would  forbid  offence  to  anyone  concerned. 
Dr.  Greene,  however,  states,  "In  October,  1884,  I  brought  to  the 
notice  of  the  Philadelphia  County  Medical  Society,  and  described 
as  a  modification  that  might  be  home-made,  the  identical  tube 
apparatus,  without  base,  now  claimed  by  Dr.  Doremus"  {Medical 
News,  April  4th,  1885). 
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As  my  experimentB  were  begun  last  year  about  this  time,  I  can- 
not have  copied  the  ^'  identical  form  ^  of  Dr.  Greene's  appantnsL 
The  general  form  and  the  method  of  graduation  were  given  credit 
for  in  the  paper  presented  in  March,  and  there  is  nothing  of  great 
importance  in  the  fact  that  the  graduation  is  due  to  Russell  and 
West.  The  facility  with  which  an  instrument  is  manipulated  de- 
pends so  greatly  on  the  *^  peirsonal  equation  "  that  I  refrain  from 
any  further  reply  on  these  points.  Prof.  Flint's  remarks  in  his  oon« 
eluding  sentences  are  sufficient  upon  this  point.  The  nreometer 
was  purposely  made  without  a  base,  and  it  is  sold  by  dealers  with 
or  without  as  desired. 

Dr.  Greene  seems  to  have  thought  of  some  advantages  in  that 
form  of  instrument  when  he  devised  his  home-made  apparatus. 

I  did  not  *^  overlook  **  the  advantages  that  might  result  from  using 
5  c.  c  of  urine  instead  of  one,  but  made  careful  experiments  and 
decided  that  for  the  purpose  for  which  the  ureometer  was  intended 
there  were  more  reasons  for  adopting  the  latter  quantity  for  the 
test  than  the  former. 

Dr.  Greene,  in  his  Medical  Chenustry,  1880,  p.  110  el  #09,  gives 
only  two  processes  for  the  determination  of  urea  by  the  hypo* 
bromite  solution  and  directs  the  use  of  1  c.  c.  of  urine  in  each 
case. 

Prof.  T.  G.  Wormley,  in  a  critical  examination  of  the  hypo- 
bromite  method  published  in  the  American  Journal  of  Medieai 
Sciences^  July  1881,  p.  12S,  adopts  1  c.  c.  of  standard  solution  of 
urea  for  his  experiments,  and  recommends  the  use  of  that  quantity 
of  urine  in  the  practical  examination  of  urine. 

Where  larger  apparatus  can  be  conveniently  used  there  is  cer- 
tainly no  objection  to  the  use  of  5  c.  c.  of  urine,  but  I  tried  to 
reduce  the  bulk  of  the  apparatus  without  diminishing  sensibly  its 
accuracy. 

The  method  of  transferring  the  bromine  was  described  in  my 
first  paper.  Unless  one  desires  to  be  captious,  it  can  safely  be  said 
that  in  drawing  the  bromine  up  in  a  nipple  pipette  by  relaxing  the 
nipple  that  has  been  compressed  before  the  pipette  is  introduced 
below  the  level  of  the  bromine  and  then,  by  quickly  removing  the 
pipette  and  squeezing  the  nipple,  expelling  the  bromine  below  the 
sodium  hydrate  solution  previously  poured  into  the  ureometer,  <^e 
bromine  is  transferred  without  the  production  of  vapors." 
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In  regard  to  barometric  measuremeRt  these  same  gentlemen 
state  on  the  same  page  :  ''  Alterations  in  the  barometer  produce  so 
small  an  alteration  in  the  volume  of  the  gas  that  it  may  generally 
be  neglected,  e.  g.y  if  we  have  30  c.  c.  of  nitrogen,  the  quantity  we 
prefer  dealing  with,  an  alteration  of  1  inch  in  the  height  of  the 
barometer  would  produce  an  error  in  the  amount  of  urea  of  about 
O.OOi^;  but  for  more  exact  experiments,  the  correction  for  pressure 
should  be  introduced." 

Russell  and  West  give  the  practical  basis  for  66  F.  and  30  inches 
barometer  at  371,  which  would  correspond  with  340.5  at  0^  C.  and 
760  m.  m.     Greene  states  it  as  354.3  c.  c. 

I  am  inclined  to  agree  with  Prof.  Wormley  in  his  statement  that 
in  the  apparatus  he  employed  all  the  nitrogen  is  evolved,  but  think 
that  the  shaking,  possible  in  the  manipulation,  causes  a  slight  quan- 
tity of  gas  to  be  expelled  from  the  hypobromite  which  is  retained 
in  that  liquid,  whereas,  in  the  instruments  under  discussion,  a  much 
larger  volume  of  reagent  is  used  and  there  is  no  agitation. 

I  decided  on  adopting  Russell  and  West's  graduation  only  after 
repeated  trials  and  comparative  tests.  A  strong  hypobromite 
evolves  a  little  more  gas  than  the  diluted  solution  when  used  in  my 
ureometer,  but  the  gas  collects  so  much  more  rapidly  with  the 
diluted  reagent  that  for  practical  working  I  prefer  to  use  it.  A 
decided  advantage  results  if  the  diluted  reagent  is  employed  in  that 
it  may  be  mixed  in  the  ureometer. 

Unless  chemists  agree  upon  the  amount  of  nitrogen  eliminated, 
under  specific  conditions,  it  is  useless  to  attempt  to  make  absolutely 
correct  tests  with  the  hypobromite  method.  Dr.  Greene  seems  un- 
necessarily to  complicate  matters  for  the  physician.  If  a  physician 
happens  to  possess  a  barometer  graduated  in  m.  m.  (otherwise  he 
must  calculate  from  inches  to  m.  m.)  and  a  centigrade  thermometer 
(or  again  he  must  convert  F.  to  C.  degrees)  he  need  not  have  a  table 
of  tension  of  aqueous  vapor  nor  go  through  the  calculation  of  the 
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value  of  1+0.003665  1.,  as  Dr.  Greene  proposes,  bat  may  use 
Dietrich's  table,  which  gives  the  weight  of  1  c.  c.  of  nitrogen  for  all 
temperatures  between  10°  and  35°  C,  and  barometric  pressares  f rom 
720  to  770  m.  m.  The  weight  of  the  nitrogen  multiplied  by  2.14 
gives  the  weight  of  urea. 

Prof.  Witthaus  has  rendered  this  table  of  Dietrich's  accessible  to 
the  medical  profession  by  publishing  it  in  his  two  works  on  Medical 
Chemistry.  Dietrich  also  gives  a  table  of  the  absorption  of  nitro- 
gen by  the  hypobromite,  which  shows  that  for  60  c.  c.  of  hypo- 
bromite  used  there  is  an  absorption  of  0.53  c.  c.  of  nitrogen  when 
20  c.  c.  of  that  gas  are  set  free. 

Dr.  Greene  does  not  introduce  this  factor  of  absorption  by  the 
hypobromite,  which  may  be  greatly  influenced  by  temperature  and 
pressure  in  his  formula,  except  in  the  factor  354.3  which  remains 
constant,  according  to  him,  for  all  temperatures  and  pressures. 

I  fail  to  comprehend  why  Dr.  Greene  should  made  the  following 
statement :  "  At  the  same  time  he  does  not  appear  to  comprehend 
the  importance  of  correction  for  temperature  and  pressure  even  in 
approximate  measurement  of  gases,"  in  face  of  the  fact  that,  in  my 
article  read  in  March  before  this  Society,  I  state  in  regard  to  the 
method  of  Dr.  Williams,  "The  leveling  of  the  water  is  annoying, 
and,  though  the  determination  can  be  made  more  accurately  when 
corrections  for  temperature  and  pressure  are  used  in  the  calculation 
than  with  the  process  to  be  described,  there  is,  as  it  is  practically 
carried  out,  scarcely  any  advantage." 

In  regard  to  the  new  form  I  stated  "usually  the  test  is  suffi- 
ciently accurate  to  obviate  the  necessity  of  reading  the  temperature 
or  lowering  the  ureometer  in  water  to  eliminate  the  error  due  to 
difference  in  level  in  the  liquid  in  the  two  arms  of  the  apparatus. 
The  instrument  is  graduated  on  the  practical  basis  ascertained  by 
Russell  and  West  for  65  F." 
The  instrument  under  discussion  is  not  capable  of  giving  results 
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SO  Strictly  correct  that  they  should  be  taken,  even  with  all  the  cor- 
rections as  the  basis,  for  instance,  of  a  physiological  research. 
There  will  always  be  some  escape  of  nitrogen  around  the  bend 
which  can  only  be  guessed  at.  *  This  holds  good  of  Dr.  Greene's 
apparatus.  The  hypobromite  method  is  not  yet  capable  of  such 
application,  and  it  is  folly  to  expect  accuracy  from  it.  For  clini- 
cal purposes  and  the  daily  examination  of  urine  from  patients 
undergoing  diagnosis  or  treatment,  it  is  capable  of  showing  fluctua- 
tions in  the  excretion  of  urea,  and  any  physician  using  it  for  such 
purposes  will  doubtless  know  how  to  employ  it  under,  similar  con- 
ditions. 

The  absolute  bodily  temperature  is  rarely  ascertained  by  a 
physician,  yet  clinical  thermometers  yield  valuable  information  re- 
garding the  fluctuations  in  temperature  in  given  oases.  That  the 
object  I  had  in  view  has  not  been  misunderstood,  except  perhaps 
by  Dr.  Greene,  permit  me  to  quote  Prof.  Flint's  remarks  in  the 
Medical  News  of  May  30th  : 

Each  of  the  two  forms  of  apparatus  is  designed  to  present  a  con- 
venient and  rapid  application  of  a  well-known  method  for  the  quan- 
tative  determination  of  urea.  There  seems  to  be  no  ground  for 
controversy  as  regards  originality  or  priority ;  and  practitioners 
will  undoubtedly  select  the  apparatus  which  is  most  con- 
venient. 

Dr.  Doremus  presented,  by  request,  at  a  previous  meeting  of  the 
Association,  the  form  of  apparatus  which  he  uses  in  teaching,  as 
possibly  the  simplest  and  most  convenient  for  medical  use.  The 
graduation  was  made  experimentally,  at  a  temperature  of  66° 
Fahr.,  with  a  uniform  volume  of  liquid,  so  that,  these  simple  con- 
ditions being  fulfilled,  the  estimates  are  sufliciently  close  for  all 
practical  purposes,  and  "corrections  for  temperature  and  pres- 
sure "  are  unnecessary. 

In  neither  of  the  two  forms  of  apparatus  is  there  any  new 
principle  involved,  and  they  are  to  be  compared  merely  from 
the  point  of  view  of  simplicity  and  convenience  of  application. 

The  strictures  made  by  Dr.  Greene,  apcusing  Dr.  Doremus  of 
having  "  acted  either  ignorantly  or  with  but  a  slight  appreciation 
of  the  ethics  of  scientific  men,"  seem  to  me  to  be  uncalled  for.  The 
advantages    of  both  instruments  commend  themselves  on   their 
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simple  merits  to  practitioners,  who  will,  of  coarse,  select  the  one 
which  seems  the  oetter  adapted  to  their  use.  This  question  I  leave 
to  the  members  of  the  Association  for  their  decision  individually. 
For  myself,  I  had  seen  a  description  of  Dr.  Greene's  apparatus 
before  I  made  my  remarks  at  a  previous  meeting ;  and  1  simply 
commended  what  I  conceived  to  be  improvements  on  all  previously 
described  forms  of  apparatus,  without  comparing  any  one  form 
with  another. 

The  Society  will,  I  trust,  pardon  this  lengthy  reply  to  Dr. 
Greene's  criticism  when  I  state  that  I  have  endeavored  to  answer 
each  point  he  has  brought  forward  and  to  end  what  seems  to  mean 
uncalled-for  discussion. 
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I  will  not  attempt  to  discuss  Dr.  Oreene's  remarks  of  a  physio- 
logical character.  They  represent  to  a  great  extent  his  indiTidnal 
opinions,  and  I  decline  to  prolong  this  debate  by  taking  up  new 
issues. 

His  remarks  on  the  percentage  composition  are  unnecessary,  since 
the  calculation  to  per  cent,  was  added  merely  for  convenience  in 
reference,  and  for  those  who  feel  inclined  to  adopt  that  method  of 
comparison. 

,  Most  works  on  urine  give  the  centesimal  composition  of  the  urine 
though  they  direct  that  the  calculations  be  made  on  quantity 
voided  in  24  hours. 

Tyson  in  his  edition  of  1883  says,  in  regard  to  the  determination 
of  urea,  p.  106,  *'  whence  can  be  calculated  either  the  percentage  or 
the  24  hours  quantity.'' 

Most  physicians  know  that  to  obtain  a  just  idea  of  the  condition 
of  the  urine  the  specimen  examined  should  represent  a  known  por- 
tion of  the  entire  quantity  voided  in  24  hours.  For  all  quantitative 
estimations  a  specimen  taken  from  the  total  voiding  should  be 
analysed.  When  this  is  done  and  the  volume  of  urine  is  close  to 
1,500  c.  c.  or  can  be  diluted  to  that  volume,  then  the  normal  mark 
on  the  apparatus  gives  at  least  approximate  knowledge  of  the  ex- 
cretion of  urea.  It  would  be  absurd  to  suppose  that  any  guide 
could  be  given  that  is  arbitrary.  It  is  distinctly  stated  that  the 
ureometer  is  graduated  for  65°  F.  This  temperature  is  easily 
obtained  for  the  instrument,  if  necessary,  at  all  times  of  the  year 
by  placing  it  for  a  few  minutes  in  water  at  that  temperature.  That 
particular  temperature  was  selected  by  Russell  and  West  as  being 
that  of  apartments  where  the  instrument  they  devised  would  be 
most  frequently  used.  Also  because  '^  a  fortunate  compensation  of 
errors  occurs  with  this  form  of  apparatus  under  these  circum- 
stances. The  tension  of  the  aqueous  vapour,  together  with  the 
expansion  of  the  gas  at  this  temperature,  almost  exactly  counter- 
balances the  loss  of  nitrogen  in  the  reaction."  (Journal  ChemiccU 
Society,  Vol.  27,  p.  751.) 
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Preparation  of  Cyanogen  tn  the  Wet  Way.    O.  Jacqubudt. 

The  usual  process,  by  the  action  of  a  concentrated  solation  of 
cnpric  sulphate  on  a  saturated  solution  of  potassium  cyanide  im 
incomplete,  only  half  the  cyanogen  being  evolved. 

In  the  process  of  the  author  all  of  the  cyanogen  of  the  potaesium 
cyanide  is  obtained  and  the  gas  is  pure.  « 

Two  parts  of  cupric  sulphate  dissolved  in  four  parts  of  water  are- 
placed  in  a  retort  or  in  a  balloon,  on  a  water-bath,  and,  by  means  of 
a  stoppered  funnel,  a  concentrated  solution  of  one  part  of  pure 
potassium  cyanide  is  gradually  introduced.  The  reaction  b^ns 
violently  at  ordinary  temperatures  and  when  the  evolution  alacfcens 
the  temperature  of  the  water-bath  is  elevated  to  quicken  it 
10  grms.  of  c.  p.  ECN  give  850  o.  c  of  pure  cyanogen.  Com* 
mercial  pure  ECN  gives  the  same  result,  but  the  gas  sometimes 
contains  traces  of  CO,. 

There  are  two  processes  for  withdrawing  the  cyanogen  of  the 
copper  cyanide.  1.  Decant  the  liquid  remaining  in  the  retort  or 
balloon,  wash  by  decantation,  and  add  a  slight  excess  of  ferric 
chloride  of  80°  B.,  or  higher.  The  action  commences  in  the  cold 
and  a  slight  elevation  of  the  temperature  produces  an  abundant 
evolution  of  cyanogen.  The  ferric  chloride  passes  to  the  state  of 
ferrous  chloride  in  transfering  the  copper  cyanide  to  chloride, 
which  sets  free  the  cyanogen  and  forms  cuprous  chloride  which 
turns  to  cupric  chloride  at  the  expense  of  the  excess  of  persalt  of 
iron.  2.  Add  to  the  washed  copper  cyandide  some  manganese 
peroxide  and  acetic  acid.  Heat  slightly.  Acetates  of  copper  and 
manganese  are  formed  and  cyanogen  is  evolved.  When  the  opera- 
tion is  ended  the  evolution  tube  is  replaced  by  a  receiver,  sulphuric 
acid  is  added  and  the  mixture  of  the  two  acetates  is  distilled  to 
collect  the  acetic  acid,  which  is  used  again.  (  Comptes  Itend,y  100, 
1005.)  C.  E.  M. 

Ultramarine  Blue  from  Silica  (without  Alumina)  by  Use 

of  Heat  (1).    Fr.  Knapp. 

The  author  has  attempted  to  form  ultramarine  blue  from  silica, 
soda  and  sulphur,  according  to  the  formula  prescribed  by  Gmelin, 
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varying  the  conditions  of  the  experiment,  still  without  success. 
The  method  of  Rickman  he  has  also  examined.  From  his  experi- 
ments he  concludes  that  there  is  not  absolute  proof  of  the  impossi- 
bility of  forming  this  compound,  yet  its  successful  formation  is  de- 
pendent upon  a  number  of  conditions  not  given  by  and  probably 
unknown  to  the  authors  mentioned.  {J.  f.prakt.  Chem^  31 9  15JI^.) 

F.  P.  V. 

Reagent-bottles.    A.  Gawalooski. 

The  new  reagent-bottle  recommended  in  this  paper  is  one  with 
a  revolving  cap  having  a  projecting  lip  which  fits  over  a  spout  let 
into  the  neck.  The  reagent  is  poured  altogether  from  this  side- 
spout.  Figures  and  full  explanations  will  be  found  in  the  original 
article.  The  advantages  are:  1.  No  volatile  reagents  can  force 
tlii'ir  way  in.  2.  No  fixing  of  the  stopper  by  caustic  alkalies,  Ac* 
3.  Ease  of  handling  and  freedom  from  impurities,  as  there  is  no 
stopper  to  be  removed.     {ZeiL  anaL  Chem,^  24,  216,)     F.  P.  V, 
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Chemical  Constitution  of  Isatin.    H.  Eolbb. 

Isatin  oxidized  by  chromic  acid  yields  isatoio  acid.  This,  heated 
with  water,  yields  carbon  dioxide  and  orthamidobenzoic  aoid.  With 
hydrochloric  acid  the  chloride  is  formed.  Sulphuric  and  nitric 
acids  act  similarly.  Dissolved  in  alcohol  and  acted  upon  by  hydro- 
chloric acid  gas,  ethyl  orthamidobenzoic  hydrochloride  is  formed, 
which  is  decomposed  by  water.  Isatoic  acid  with  bases  in  the  cold 
evolved  carbon  dioxide,  so  salts  could  not  be  formed.  Ammonia 
solution  gives  ammonium  carbonate  and  orthamidobenzamide. 
Anilin  acts  similarly.  Concentrated  nitric  acid  gives  nitroisatoic 
acid,  w^hich  is  more  stable  than  nitric  acid.  This  heated  with  hy- 
drochloric acid  or  water  gives  a  strong  acid  resembling  metanitro- 
orthamidobenzoic.  Reduction  of  the  nitro-acid  with  tin  and 
hydrochloric  acid  gives  the  hydrochloride  of  a  diamido-benzoic 
acid.  Sulphuric  acid  gives  the  sulphate.  Treatment  of  isatoic  acid 
with  nitrous  ac^id  gives  (x  nitrosalicylic  acid.  The  author  concludes 
that  the  formula  C^H^  NCO — COH  gives  the  best  explanation  of 
the  above  facts.     {Journal  f.  prakt,  Cheni.^  3O5  -^7.)     F.  P.  V. 
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Isatoic  Acid.    E.  V.  Mbtbb. 

This  acid  has  the  same  cotnpositioii  as  anthraniloarboxylic  acid 
and  shows  similarity  in  properties.  Chromic  acid  or  potassiam 
permanganate  causes  partial  decomposition  of  isatoic  acid  with 
formation  of  a  substance  identical  with  anthranilcarboxylic  acid. 
This  may  be  an  isomer  then.  Ethyl  and  methyl  alcohol  acting  on 
isatoic  acid  yield  the  ethers  of  anthranilcarboxylic  acid.  The  ac- 
tion of  benzoylchloride,  phosphorus  pentachloride  and  acetic  anhy- 
dride has  been  studied  and  the  examination  of  the  halogen  deriva- 
tives begun.     {Jour,  prakt,  Chem.,  30,  ^SJf..)  F.  P.  V. 

Phenyl  Gyanate  (preliminary  notice).     Fb.  Gumpebt. 

Hofninnn  found  that  phenyl  cyanate  united  direct  to  urethanes 
with  primary  alcohols.  Isopropylalcohol  gave  crystals  of  the  con- 
stitution of  the  phenylcarbaminicisopropyl  ether.  So  with  ter- 
tiary alcohols.  Isatin  unites  with  this  body,  molecule  for  molecule, 
giving  a  substance  melting  at  180°  C,  with  decomposition.  The 
chloroform  solution  of  phenyl  cyanate  was  treated  with  chlorine 
and  also  with  bromine.  The  action  of  phosphorus  pentachloride, 
acetic  anhydride,  anthranilic  acid,  benzaldehyde  and  benzoyl 
chloride  was  examined.     {Jour,  prakt.  Chem.y  81,  119.)'  F.  P.  V. 

A  new  Toluylendiamin.    E.  Lellman. 

The  above  described  nitrotoluidin  yields  on  reduction  a  new 
diamidotoluol.  This  reduction  was  carried  out  in  the  usual  way 
with  tin  and  hydrochloric  acid.  The  base  u;elt8  at  61°-62°  and 
distills  at  226°.  Several  derivatives,  toluylenthiourea  and  diallyl- 
tolulvlen thiourea,  were  formed  and  analyzed.  {Anfialen  d.  Chemie., 
228,  24s.)  F.  P.  V. 

A  New  Nitrotoluidin.    Lellman  and  Wurthnbr. 

Acettoluidis  added  to  a  mixture  of  fuming  nitric  acid  and  gla- 
cial acetic  acid.  The  resulting  nitre-  compound  is  separated  by 
water  dissolved  in  alcohol,  boiled  with  potassium  hydroxide  and 
then  one-third  its  volume  of  water  added.  Two  kinds  of  crystals 
are  gotten  which  are  separated  and  puritied.  One  melts  at  129°. 6, 
and  is  metanitroorthotoluidin,  the  other  melts  at  158°  and  is  unsa- 
ponified   nitroacettoluid.     The   separation  of  the  free  nitrotoluidin 
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is  effected  by  concentrated  hydrochloric  acid.  The  melting  point 
then  is  97°.  Experiments  were  also  made  to  determine  the  posi* 
tion  of  the  nitro-  group.     (Annalen  d.  Chemie.,  228,  ^39.)  F.  P.  V. 

Constitution  of  tlie  three  Dinitroparaxylols.     E.  Lell- 

MAN. 

The  melting  points  of  these  bodies  range  from  93°  to  124°.  llie 
constitution  was  determined  by  the  above  tests.  In  the  dinitro- 
paraxylol  melting  at  98°,  the  nitro-  group  was  shown  to  have  the 
ortho-  position;  in  that  melting  at  124°  it  was  shown  to  have  the 
meta-  position,  leaving  only  the  para-  position  possible  for  the  third. 
(Anniilen  d.  Chemie.,  228,  250.)  F.  P.  V. 

Methods  for  Determining  the  Constitution  of  Aromatic 
Diamines.    E.  Lellman. 

1.  Ammonium  sulphocyanate  is  added  to  a  solution  of  the  salt  of 
the  diamine;  it  is  then  evaporated  to  dryness,  heated  an  hour  at 
120°,  washed  with  water  and  treated  with  an  alkaline  lead  solution. 
To  this  orthodiamines  impart  no  color,  meta-  and  paradiamines  give 
up  their  sulphur,  turning  the  solution  black.  2.  A  compound  is 
formed  in  alcoholic  solution  with  2  mols.  of  oil  of  mustard,  ally! 
thiocarbimide,  and  then  melted.  If  an  orthodiamine  was  used  the 
larger  portion  of  the  melt  solidifies  to  a  mass  of  crystals,  if  a  met- 
adiamine  the  product  remains  fiuid,  if  a  paradiamine  it  is  entirely 
decomposed.  The  test  first  given  is  used  along  with  this  for  con- 
firmation.    {Annalen  d.  Chemie.,  228,  ^49.)  F.  P.  V. 

On  a  New  Base  found  in  the  Animal  Body.    A.  Kossbl. 

This  base  was  found  in  the  pancreatic  gland,  and  was  obtained 
by  the  same  process  which  author  used  previously  for  the  prepara- 
tion of  guanin  and  h3rpoxanthin.  The  larger  part  of  the  base  is 
precipitated  by  ammonia,  along  with  guanin  and  separated  from  the 
latter  by  means  of  its  chloride.  Crystallizes  in  crystals  two  centi- 
metres long.     {Ber,  d,  chem.   Gesell.y  1885,  79.)  J.  H.  S.,  Jr. 

On   Pntrefleation    Bases   (Ptomaines)    from    Fish.     O. 

BOCKLIBCH. 

Brieger  stated  in  a  previous  communication  that  he  had  found  in 
certain  putrefying  fish,  the  following  bases:   Neuridin  C^H^^N,, 


174  ABSTBACTS:   OBOAIHC  CHBMI9TXT. 

Isatoic  Acid.    E.  V.  Mbtbb. 

This  acid  has  the  same  composition  as  anthranilcarboxylic  acid 
and  shows  similarity  in  properties.  Chromic  acid  or  potassium 
permanganate  causes  partial  decomposition  of  isatoic  acid  with 
formation  of  a  substance  identical  with  anthranilcarboxylic  acid. 
This  may  be  an  isomer  then.  Ethyl  and  methyl  alcohol  acting  on 
isatoic  acid  yield  the  ethers  of  anthranilcarboxylic  acid.  The  ac- 
tion of  benzoylchloride,  phosphorus  pentachloride  and  acetic  anhy- 
dride has  been  studied  and  the  examination  of  the  halogen  deriva- 
tives begun.     (Jour.  praJct.  Chem.,  30,  ^SJ/.,)  F.  P.  V. 

Phenyl  Cyanate  (preliminary  notice).     Pb.  Gitmpebt. 

Hof raann  found  that  phenyl  cyanate  united  direct  to  orethanes 
with  primary  alcohols.  Isopropylalcohol  gave  crystals  of  the  con- 
stitution of  the  phenylcarbaminicisopropyl  ether.  So  with  ter- 
tiary alcohols.  Isatin  unites  with  this  body,  molecule  for  molecule, 
giving  a  substance  melting  at  180°  C,  with  decomposition.  The 
chloroform  solution  of  phenyl  cyanate  was  treated  with  chlorine 
and  also  with  bromine.  The  action  of  phosphorus  pentachloride, 
acetic  anhydride,  anthranilic  acid,  benzaldehyde  and  benzoyl 
chloride  was  examined.     {Jotir,  prakt,  (7A<jm.,  31,  119.)' F,  P.  V. 

A  new  Toluylendiamin.    E.  Lellman. 

The  above  described  nitrotoluidin  yields  on  reduction  a  new 
diamidotoluol.  This  reduction  was  carried  out  in  the  usual  way 
with  tin  and  hydrochloric  acid.  The  base  ir.elts  at  61°-62°  and 
distills  at  226°.  Several  derivatives,  toluylen thiourea  and  diallyl- 
tolulvlenthiourea,  were  formed  and  analyzed.  (Afinalen  d.  Chemie., 
228,  243.)  F.  P.  V. 

A  New  Nitrotoluidin.    Lellman  and  Wurthnbr. 

Acettoluid  is  added  to  a  mixture  of  fuming  nitric  acid  and  gla- 
cial aoetic  acid.  The  resulting  nitre-  compound  is  separated  by 
water  dissolved  in  alcohol,  boiled  with  potassium  hydroxide  and 
then  one-third  its  volume  of  water  added.  Two  kinds  of  crystals 
are  gotten  which  are  separated  and  puritied.  One  melts  at  129°.6, 
and  is  metanitroorthotoluidin,  the  other  melts  at  158°  and  is  nnsa- 
ponified   nitroacettoluid.     The  separation  of  the  free  nitrotoluidin 
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18  effected  by  concentrated  hydrochloric  acid.  The  melting  point 
then  is  97°.  Experiments  were  also  made  to  determine  the  posi* 
tion  of  the  nitro-  group.     {AnncUen  d,  Chemie.,  228,  ^39,)  F.  P.  V. 

Constitution  of  tlie  three  Dinitroparaxylols.  E.  Lell- 
man. 

The  melting  points  of  these  bodies  range  from  93°  to  124°.  The 
constitution  was  determined  by  the  above  tests.  In  the  dinitro- 
paraxylol  melting  at  98°,  the  nitro-  group  was  shown  to  have  the 
ortho-  position;  in  that  melting  at  124°  it  was  shown  to  have  the 
meta-  position,  leaving  only  the  para-  position  possible  for  the  third. 
(Annalen  d.  Chemie.,  228,  250.)  F.  P.  V. 

Methods  for  Determining  the  Constitution  of  Aromatic 
Diamines.    E.  Lbllman. 

1.  Ammonium  sulphocyanate  is  added  to  a  solution  of  the  salt  of 
the  diamine;  it  is  then  evaporated  to  dryness,  heated  an  hour  at 
120°,  washed  with  water  and  treated  with  an  alkaline  lead  solution. 
To  this  orthodiamines  impart  no  color,  meta-  and  paradiamines  give 
up  their  sulphur,  turning  the  solution  black.  2.  A  compound  is 
formed  in  alcoholic  solution  with  2  mols.  of  oil  of  mustard,  allyl 
thiocarbimide,  and  then  melted.  If  an  orthodiamine  was  used  the 
larger  portion  of  the  melt  solidifies  to  a  mass  of  crystals,  if  a  met- 
adiamine  the  product  remains  fiuid,  if  a  paradiamine  it  is  entirely 
decomposed.  The  test  first  given  is  used  along  with  this  for  con- 
firmation.    {Annalen  d.  Chemie,,  228,  ^49.)  F.  P.  V. 

On  a  New  Base  found  in  the  Animal  Body.    A.  Kossbl. 

This  base  was  found  in  the  pancreatic  gland,  and  was  obtained 
by  the  same  process  which  author  used  previously  for  the  prepara- 
tion of  guanin  and  hypoxanthin.  The  larger  part  of  the  base  is 
precipitated  by  ammonia,  along  with  guanin  and  separated  from  the 
latter  by  means  of  its  chloride.  Crystallizes  in  crystals  two  centi- 
metres long.     (Ber,  d,  chem.   GeseU.y  1885,  79.)  J.  H.  S.,  Jr. 

On   Putrefleation    Bases   (Ptomaines)    from    Fish.     O. 

BOCKLISCH. 

Brieger  stated  in  a  previous  communication  that  he  had  found  in 
certain  putrefying  fish,  the  following  bases:    Neuridin  C^Hj^N,, 
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ethylendiamine,  muscariDy  and  ganidin,  C^H^^NO,,  and  it  was  the 
intention  of  the  author  to  examine  other  kinds  of  fish  for  the  same 
products.  The  products  of  decomposition  of  fresh-water  fish, 
differ  materially  from  those  of  salt-water  fish.  {Ber,  d,  chem, 
GeseU.,  1885,  86.)  J.  H.  S.,  Jr. 

On  Paraamidooctylbenzene,  Paraamidocaprylbenzene 
and  an  Araidooctyltoluene.    A.  Bbran. 

If  primary  amines  of  the  aromatic  series  be  heated  with  the 
alcohols  of  this  series,  phenols,  and  zinc  chloride,  secondary 
amines  will  be  formed.  If,  on  the  other  hand,  alcohols  of  the 
fatty  series  be  used  under  the  same  circumstances,  primary  amines, 
and  amines  of  high  molecular  weight,  also  bases  in  which  hydrogen 
has  been  replaced  by  alcoholic  radicals,  are  formed.  From 
aniline  para-compounds  are  obtained,  while  o-toluidine  yields  ortho- 
compounds. 

Parcuimidooctylbenzene, 

^8^1,,  CjH^,  NHg 

Thb  was  obtained  by  heating  a  mixture  of  7  grms.  normal  octyl 

alcohol,  25  grms.  aniline-zinc  chloride  (2  mols.  aniline  to  1  mol.  zinc 

chloride)  for  8  hours  to  270-280°  C.  Boils  at  310-311°  C.  (corr).    Is 

colorless  and  odorless  when   freshly   distilled,  but   darkens   slowly 

when  exposed  to  the  air.     On  cooling  it  crystallizes  in  snow  white 

large  leaflets,  which  melt  at  19. 5*^  C.     Is  quite  volatile  with  steam. 

It   was   found  to  be  a  primary  amine.     It  forms  with  acids  well 

characterized  salts. 

Par  nam  idocaprylhen  ze7ie. 

C3H,,,  C,H„  NH, 

Obtained  by  heating  aniline-zinc  chloride  with  capryl  alcohol.  It 

is  a  colorless,  odorless  oily  fluid  which  boils  at  290-292°  (corr.)  ; 

but  does  not  congeal  at  —  20°  C.     If  heated  with  chloroform  and 

alcoholic  potash  it  gives  the  caprylamine  reaction.     It   forms  salts 

with  acids. 

Araidooctyltoluene,  , 

may  be  obtained  by  heating  30  grms.  o-toluidine-zinc  chloride  with 
8  g.  normal  octyl  alcohol  for  7-8  hours  at  280°  C.  It  is,  when 
fresh,  colorless  and  odorless.  Boils  at  324-326°,  but  does  not  con- 
geal at —  20°.  Yields  45-50,'»  of  the  weight  of  the  octyl  alcohol 
used.     (Ber,  d,  chem,  Gesell.,  1885 y  131.)  J.  H.  S.,  Jr. 
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>^-Hydroxybutyric  Acid  in  Diabetic  Urine.  Deiohmcjller, 
SzTMANSKi,  and  Tollbns. 

That  this  acid  occurs  in  diabetic  urine  has  been  observed  by  sev- 
eral workers  of  late.  The  authors  have  made  a  more  careful  and 
thorough  research,  however,  proving  conclusively  its  existence. 
Some  thirty  litres  of  urine  were  evaporated  to  a  syrup,  neutralized 
with  sodium  carbonate  and  crystallized  over  sulphuric  acid. 
The  crystals  were  pressed  and  recrystallized.  They  are  deliquescent. 
Of  the  sodium  carbonate  8.3  grams  were  used  for  neutralization 
but  the  crystals  were  obtained  in  very  small  amount.  By  various 
reactions  and  by  ultimate  analysis  they  were  shown  to  be  /?-hydroxy- 
butyrate  of  sodium.  {AnncUen  d.  Chem,  228,  92.)  F.  P.  V. 

A  Polymeric  Dicliloracetonitril.     A.  Wbddiob   and  M. 

KOBNEB. 

On  conducting  dry  hydrochloric  acid  through  dichloraoetonitril, 
a  crystalline,  easily  decomposable  addition-product  is  gotten.  On 
heating  this  several  hours  at  180^-140°,  in  closed  tubes,  it  breaks  up 
into  its  components  and  the  dichloraoetonitril  is  polymerized.  It 
crystallizes  in  large  prisms,  melting  at  69*'-70°,  is  soluble  in  alcohol, 
ether  and  benzol,  and,  with  more  difficulty,  in  water.  Trichlorace- 
tonitril  can  be  polymerized  in  the  same  way.  Attempts  with  the 
monoacetonitril  have  not  as  yet  succeeded.     {J.  f,  prakL  Chem^ 

31,  i76\)  F.  p.  V. 
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A  New  Absorbent  for  Oxygen.    Vow  dbb  Pfobdtkn. 

Heated  copper  does  not  entirely  free  gases  from  traces  of  oxygen, 
and,  of  course,  could  not  be  used  to  purify  sulphuretted  hydrogen. 
The  same  objections  obtain  with  regard  to  other  ordinary  absorbents 
of  oxygen.  The  author  recommends  the  use  of  ohromous  chloride 
which  he  prepares  by  heating  chromic  acid  with  concentrated 
hydrochloric  acid,  reducing  with  zinc  and  hydrochloric  acid,  pre- 
cipitating, in  absence  of  air,  with  sodium  acetate  and  dissolv- 
ing this  precipitate,  as  needed,  in  hydrochloric  acid.  The  ab- 
sorption is  thorough,  the  change  of  color  affords  a  test  for  the  com- 
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pletion  of  the  absorption  and  sulphuretted  hydrogen  and  similar 
gases  have  no  effect  upon  it.  Nascent  hydrogen  combines  appa- 
rently with  all  oxygen;  hence  the  stream  of  hydrogen  needs  no 
purification.     (Annalen  d.  Chem^  228,  112.)  F.  P.  V. 

Qnantitatlve  Separation  of  Chlorine  and  Bromine.  Emil 

BSBGLUND. 

The  method  is  based  on  the  two  facts  :  first,  that  a  mixture  of 
potassium  bisulphate  and  permanganate  sets  free  all  bromine  in  a 
solution  of  bromide  and  has  no  action  upon  chlorides  ;  second,  free 
bromine  can  easily  be  driven  out  of  a  solution  by  means  of  an  air 
cuiTent.  This,  the  author  proves  by  experiments.  The  presence  of 
bromide  lessens  the  power  of  chlorides  to  resist  the  action  of  the 
above  mixture,  consequently,  in  the  experiments,  the  duration  of 
air  current  and  strength  of  solution  must  both  be  cared  for.  Special 
modifications  are  necessary  where  the  sample  exceeds  one  gramme. 
The  bromine  may  be  determined  by  loss  or  absorbed  in  a  solution 
of  caustic  soda  and  determined.  A  diagram  of  absorption  appa> 
ratus  is  given.     {Zeit.  f.  anal.  Chem,  24,  IS4.)  F.  P.  V. 

Analysis  of  Vulcanized  Rubber  with  Especial  Regard 
to  the  Determination  of  Sulphur.    B.  Ungeb. 

Detailed  directions  are  given  for  the  determination  of  sulphur. 
Antimony  and  calcium  in  vulcanized  rubber — the  sulphur  by  fusion 
of  the  finely  cut  sample  with  copper  oxide  and  sodium  carbonate — 
antimony  by  fusion  with  sodium  sulphide,  and  calcium  by  incinera- 
tion of  sample,  solution  in  hydrochloric  acid,  separation  of  anti- 
mony with  ammonia  and  determination  of  calcium  as  oxalate.  The 
methods  yield  satisfactory  results.  (Zeit.  /.  ana/.  Chem,  24^ 
107.)  "  F.  P.  V. 

Deter miuation  of  Phosphoric  Acid.    0.  Glaser. 

This  method  depends  upon  the  fact  that  phosphoric  acid,  in  the 
presence  of  calcium  compounds,  with  use  of  ammonium  citrate,  i^ 
precipitated  direct  by  magnesia  mixture,  provided  that  sulphuric 
acid  enough  is  present  to  transform  all  calcium  compounds  into 
sulphate  and  no  more  citrate  is  used  than  is  necessary  to  retain  the 
calcium  salts  in  solution.     The  magnesia  mixture    is  made  up  with 
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magnesium  sulphate  and  the  first  precipitate  is  dissolved  in  dilate 
sulphuric  acid  and  reprecipitated.  {Zeit,  f,  anal,  Chem^  24, 
178.)  F.  P.  V. 

Remarks  upon  Mohr's  Article  on  the  Determination  of 
Reverted  Pliosphoric  Acid.    H.  Petbbman. 

The  utility  of  some  of  Mohr's  suggested  improvements  in  the 
determination  of  reverted  phosphoric  acid  {Zeitschr.  23,  487,)  is  dis- 
cussed, and  it  is  also  pointed  out  that  the  same  suggestions  have 
heen  made  before.     {Zeit.  f,  anal.  Chem^  24,  176.) 

F.  P.  V. 

Determination  of  Reverted  Phosphoric  Acid  by  the 
Oxalate  Method  Compared  with  the  Modification  of  the 
Standard  Citrate  Method.    C.  Glaskb. 

Where  the  phosphates  have  but  a  slight  percentage  of  iron,  the 
oxalate  and  citrate  methods  yield  similar  results.  In  the  case  of 
guanos  (natural)  and  iron  phosphates  a  further  modification  is 
necessary.     (Zeit.  f.  anal.   Chem,  24,  181.)  F.  P.  V. 

Remarks  upon  Mohr's  Article  on  the  Determination  of 
Reverted  Phosphoric  Acid.    C.  Glasbb. 

In  addition  to  the  remarks  of  Mohr  upon  the  determination  of 
reverted  phosphoric  acid,  the  author  points  out  the  needed  caution 
that  an  abundance  of  sulphate  be  present.  (Zeit.  f.  anal.  Cfiem^  24^ 
180.)  '  F.  P.  V. 

Soap  Analysis.    A.  Gawalooski. 

In  analysis  of  soaps  where  the  fatty  acids  are  to  be  dissolved  in 
petroleum-ether,  they  must  first  be  dried  (consuming  many  hours) 
as  the  moist  acida  dissolve  and  filter  very  slowly.  If,  however,  a 
few  c.  c.  of  absolute  alcohol  are  added,  the  solution  and  filtration 
proceeds  rapidly,  avoiding  all  necesssity  for  drying.  (Zeit.  anal. 
Chem.,ii,219.)  F.  P.  V. 

Determination  of  Nitrof'en  by  the  Kjeldahl  Method. 

E.    BOSSUABD. 

A  table  of  analyses  is  given  showing  the  accurate  results  ob- 
tained by  this  method.    Presence  of  potassium  nitrate  in  the  caustic 
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floda  which  is  dutilled  over  lino  filings  must  be  avoided,  however, 
else  ammonia  will  be  formed  and  carried  over  in  the  distillate. 
Very  little  line  and  slight  excess  of  caustic  soda  shonld  be  used,  as 
pore  caostic  soda  solution  gives,  with  zinc,  a  strongly  alkaline  dis- . 
tillate.    {ZeU.  anak  Chem.,  84, 199.)  F.  P.  Y. 

Detection  of  Cltrle  Aeld.    C.  Maitk. 

One  grm.  of  crystallized  citric  acid  and  .C-.S  grm.  glycerine  are 
melted  in  a  small  evaporating  dish,  heating  until  a  solid  poroos 
mass  is  left.  This  is  made  slightly  ammoniacal  (evaporating  off 
excess  of  ammonia  solution)  and,  while  warm,  1  to  8  drops  of 
fuming  nitric  acid  (5  times  diluted)  or  of  an  ordinary  8-10  j>.  c. 
hydrogen  dioxide  solution  are  added.  This  gives  an  intense  gieen 
color.  Excess  of  acid  decolorises.  With  certain  amounts  of  add 
a  dark  blue  is  given.  Tartaric  and  malic  acids  do  not  pve  this 
reaction.     (ZM.  anal.  Chem.,  24,  201.)  V.  P.  Y. 

Analytical  Operations  and  Apparatus.   IT.  R.  Woixmbt. 

Apparatus  for  distilling,  for  measuring  vapor  tension,  for  main- 
taining uniform  temperature  by  means  of  water,  for  drying  in  an 
air  current  or  in  vacuun^,  and  for  generating  gases,  are  described. 
For  diagrams  and  desoriptions  reference  must  be  made  to  the 
original  article.     {Zeit.  anal.  Chem.,  24,  202.)  F.  P.  Y. 
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Abstracts  of  American  Patents  Relating  to  Chemistry. 

{From  the  Official  Oaeette  of  the  U,  8.  Patent  Office.) 

June  Sd,  1886. 

^18,971.— Absorption  ice-machiDe.    C.  H.  Evans. 

818,972. — Process  of  making  ammonium  sulphate.    E.  A.  Fales. 
The  vapor  from  the  distillation  of  ammoniacal  liquor  it  passed  through 
^8ulphuric  acid,  covered  with  a  layer  of  coal  tar. 

818,985. — Manufacture  of  thermometers.    J.  J.  Hicks. 

The  thermometer  tubes,  after  being  filled  with  mercury,  etc.,  are  submitted 
for  a  considerable  time  to  a  temperature  higher  than  that  which  they  are 
required  to  indicate. 

819,082.— Chromium  mordant.    R.  Silberberg. 

Consists  of  chromium  oxalate,  prepared  by  adding  to  a  solution  of 
potassium  bichromate  and  nitric  acid,  a  solution  of  oxalic  acid  in  water  and 
glycerine,  then  boiling  the  solutions  and  drawing  off  the  clear  liquor. 

819,077.— Manufacture  of  beet  sugar.    E.  F.  Dyer. 

819,079.— Composition  of  matter  for  the  preservation  of  paper  or  vege- 
table tubing.    Used  for  the  insulation  of  telegraph  wires.    J.  W.  Ellis. 
Consists  of  asphaltum,  resin,  petroleum,  vulcanized  rubber  and  sulphur. 

819,082. — Manufacture  of  saccharine  compounds.     C.  Fahlberg. 

The  new  saccharine  compound  is  toluene-monosulphamid.  It  is  prepared 
by  converting  toluene  into  toluene  monosulpho  acid,  oxidizing  this  acid  or 
its  salts  to  sulphobenzoic  or  it  salts,  then  treating  the  latter  with  phosphorus 
pentacbloride  and  ammonium  hydrate,  or  carbonate,  and  finally  separating 
the  pure  saccharine  from  the  ammonium  salt. 

819,084. — Preparation  and  production  of  insulating  materials.  J.  A. 
Fleming. 

Consists  of  vegetable  fibre  impregnated  with  a  mixture  of  melted  bitumen, 
the  silicates  of  magnesia,  lime,  iron  and  alumina,  and  amber  or  other 
resin. 

819,097.— Soap  for  restoring  color  to  plushes,  velvets,  etc.    A.  Kendall. 
The  soap  contains  a  coloring  matter  which  is  imparted  to  the  article  to  be 
•cleansed  when  applied. 

819,100. — Composition  for  fireproofing  fabrics.    F.  Eonrad. 

Consists  of  a  solution  of  ammonium  sulphate,  ammonium  carbonate, 
borax,  mercuric  chloride,  peppermint,  carbolic  acid,  sodium  bitungstate 
and  chloride  of  lime,  transformed  into  an  emulsion  by  leading  into  the  solu- 
tion the  products  obtained  by  the  distillation  of  a  solution  of  Peruvian 
balsam  and  camphor. 

819,108.— Compound  liquid  for  use  in  the  art  of  refrigeration.  J.  H.  E 
-Mend^s. 
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Ck>DBi8t8  of  ■ulphurous  acid  more  or  lets  Batnratod  with  etrbonk  add  Itt 

solution. 

819,111.— Gas  meter.    W.  N.  Milsted. 

Gkis  being  supplied  under  constant  pressure,  quality  is  indicated  by  the 
height  of  flame. 

819,1  IS.— Solution  of  cuprous  chloride,  etc.,  for  treating  ores.  A. 
Patchen. 

Cupric  sulphate  is  heated  under  pressure  with  salt,  water  and  metallic 
copper. 

819,125. — Process  of  working  and  using  asphaltum.  J.  Rice  and  A. 
Steiger. 

Pure  native  asphaltum  is  softened  with  hot  water  or  steam  and  pressed 
under  heated  rolls. 

819,128. — Lacquer  for  use  in  soldering.    W.  Rosenberg. 
Consists  of  kauri  gum,  rosin,  alcohol  and  benzine. 

819,186. — Process  of  graining  skins.    E.  Schroeder. 
The  grain  side  of  the  skin  is  swabbed  with  a  mixture  of  nitric  and  muri- 
atic acids. 

819,180.— Furnace  for  preparing  artificial  fuel.    V.  Bietrix. 

819,289. — Apparatus  for  making  sulphocyanides.  U.  de  GtXnzberg  and 
J.  Pschemiac. 

819,270. — Apparatus  for  cleaning  the  residuum  from  zinc  retorts.  W. 
Lanyon  and  R  H.  Lanyon. 

819,295. — Method  of  treating  yegetable  fibre  for  manufacture  of  paper 
pulp.    D.  Minthorn. 

The  fibre  is  treated  with  a  solvent  containing  hydrofluoric,  sulphurous 
and  boracic  acid. 

819,815. — Manufacture  of  starch,  glucose,  etc.     P.  Radenhausen. 
Ammoniacal  putrefaction  in  the  starch  milk  is  prevented,  and  the  solid 
matters  precipated  by  sulphuric  acid. 

819,328.— Detergent.     C.  Robinson. 

A  detergent  for  cleaning  wall  paper,  composed  of  rye  flour,  wheat  flour, 
corn  starch,  glue  and  yeast. 

819,864. — Means  for  detecting  and  carrying  off  leakage  from  gas  mains. 
G.  Westinghouse,  Jr. 

819,365. — Pipe  line  for  gas  supply.     G.  Westinghouse,  Jr. 

319,409. — Apparatus  for  bleaching  liquids.  M.  Hanford  and  C.  C. 
Hanford. 

319.484. — Apparatus  for  generating  cold  artificially.     W.  C.  Wren. 
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819,508. — Obtaining  a   substitute  for   albumen    from  fish  roe.     J.  M. 
Ordway. 
The  roe  are  dissoWed  in  ammonia  and  precipitated  by  an  acid. 

819,604. — Apparatus  for  manufacturing  himpblack.    P.  Meff. 

819,646. — Process  of  obtaining  coloring  matter  from  amidoazoabenzol 
and  bomologues.    L.  Vignon. 

A  solution  of  amidoazobenzol  hydrochloride,  hydrocloric  acid  and  water, 
heated  140''  to  176°  F.,  is  reduced  by  sodium  sulphide.  After  the  redaction  ia 
complete,  the  solution  is  filtered  off  and  oxidized. 

819,687. — Process  of  electrodeposition  of  copper.    M.  G.  Fanner. 
The  copper  is  dex>osited  from  a  bath  of  ammonium  copper  nitrate. 

819,806.— Waterproof  wood  pulp  board  for  roofing.    J.  F.  Fogg. 
A  combination  of  wood  pulp  with  a  mixture  of  petroleum,  rosin,  alum  and 
copperas. 

819,854. — Composition  for  soap.    E.  Schaal. 

June  16th,  1886. 

819,951.--Paint.    C.  E.  Brown. 

Consists  of  white  glue,  dark  glue,  alum,  salt,  red  iron  ore,  green  bay  umber^ 
yellow  ochre,  and  coal  tar. 

819,956.— Apparatus  for  the  recovery  of  soda.    F.  A.  Cloudman. 

819,971.— Apparatus  for  distilling  glycerin.    R.  Giebermann. 

819,984.— Mixed  paint.    T.  N.  Le  Ross. 

Consists  of  magnesium  sulphate,  glue,  white  lead  and  oil. 

820,002.— Ventilator  for  gas  mains.    J.  J.  Ricketts. 

820,009.— Composition  for  crayons.    J.  J.  Sleeper  and  H.  A.  Johns. 
Consists  of  water,  kaolin,  wheat  flour,  soapstone  and  paris-white. 

820,060.— Apparatus  for  mixing  aeriform  fluids.    A.  B.  Griffen. 

820,078. — Gas-making  apparatus.    T.  F.  Martin. 

820,110. — Apparatus  for  carbonizing  bones,  &c.    A.  Zwillinger. 

820,144. — Apparatus  for  cooling  and  freezing  fluids.    A.  Kux. 

320,256. — Process  of  making  sodium  carbonate,    A.  Eayser. 

Sodium  sulphate  is  heated  to  a  low  red  heat,  below  its  melting  point,  and  a 
current  of  carbon  dioxide  and  carbon  monoxide  is  caused  to  pass  through  the 
heated  sulphate.     Sodium  carbonate  is  formed  and  sulphur  dioxide  is  giyen  ' 
ojff.     The  sulphur  dioxide  generated  is  used  for  converting  common  salt  inte- 
the  sulphate. 

820,274.-011  filter.    D.  8.  Neiman. 

320,805.— Cooling  and  separating  a  lubricating  agent  from  a  compressed 
gas,  and  liquefaction  of  gases  and  production  of  refrigeration.    J.  J.  Suckert. 
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S80,80f.— Prooatt  of  Uqasfyiiig  guM  tad  prodndiig  nMg&nikm.    J.  J. 

fiackert. 


S80,t07.— Method  of  aod  apparatos  for  purlfjring  and  ttqueiyiiig  finni  and 
produdog  refrlgoraUon.    J.  J.  Suckert. 

S20,80S.--Proc6at  of  aeparatiiig  and  cooling  a  aealing  or  Inbricaliiig  liq[iiid 
in  apparatos  for  prodoclng  refrigeration.    J.  J.  Bockart 

880,8M.— Separating  and  cooling  a  aealing  or  lubricating  liquid  in  prodoe- 
ing  refrigeration.    J.  J.  Snokert 

82(1,810.— Method  of  and  apparatus  for  separating  a  liqaeflaiblo  gaa  fkon  a 
condensable  yapor.    J.  J.  Suckert 

880,861.— Method  of  prepadng  and  treating  starch.    W.  T.  Jebb. 

A  wort,  suitable  for  the  manufacture  of  beer  or  sle,  is  produoed  l^  mmifbig 
com,  and  then  draining  and  ooarsely  crushing  or  grinding  it  The  crods 
ataroh  is  separated  by  sifting  and  mashed  with  barl^  malt. 

880,877.— Process  of  electro  depositing  nickel.    J.  A.  Mathien. 
Brlc^.  Uses  nickel  proportionate. 

880,400.— Manufacture  of  starch.    J.  C.  Schuman. 
Indian  com  is  steeped,  drained  and  ground,  and  the  starch  separated  1^ 
aifting. 

880,401.— Method  of  preparing  and  treating  starch.    J.  0.  Schuman. 

880,408.- Manufacture  of  starch.    J.  C.  Schuman. 

880,408.— Manufacture  of  grape  sugar  and  glucose.    J.  C.  Schuman. 

820,417.— Process  of  extracting  arsenic  and  mercury  contained  In  the 
residues  obtained  in  the  distillation  of  mcrcuriHl  ores.    A.  Van  Straater. 

June  S3d,  1885, 

820,460.— Carburetor.    F.  Copeland. 

Brief.  Oil  is  fed  to  the  carburetor  through  a  measuring  valye  haying  a 
pointer  arranged  oyer  a  graduated  plate  to  indicate  the  quantity  of  oil  jmseing 
through  the  valye.  The  carburetor  is  surrounded  by  a  steam  coil,  and  has  a 
steam  heating  chamber  at  the  bottom  for  maintaining  the  proper  tempera- 
ture. 

820,461.— Blow  pipe.    G.  D.  Cowen. 

820,464.— Varnish.    W.  £.  B.  Davies. 

Consists  of  rosin,  crude  turpentine,  naphtha,  black  oxide  of  manganese, 
oxide  of  lead,  umber,  essence  of  bergamot  and  linseed  oil. 

880,516. — Glass  and  other  furnaces  of  the  regeneratiye  type.  E.  Walsh, 
Jr. 

820,526. — ^Process  of  preparing  logwood  extract.    C.  £.  Ayery. 

The  logwood  liquors  or  extracts  are  oxidized,  before  being  mingled  with 
mordants,  by  the  addition  of  yarious  oxidizing  agents. 

880,585.— Combined  beer  and  spirit  stilL    D.  S.  Brown  and  L.  Sipf. 
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820,688. — Explosive  compound.    R.  S.  PennimaD. 

Consists  of  nitrate  of  ammonia,  protected  from  contact  with  the  atmosphere 
by  a  coating  of  petroleum  or  its  products,  in  combination  with  chlorate  of 
potash. 

820,590.— Process  of  purifying  hyposulphite  leaching  solutions.  E.  H. 
Russell. 

After  the  precious  metals  have  been  precipitated  from  the  leaching  solution 
the  caustic  alkalies  are  removed  by  the  addition  of  a  soluble  salt  of  iron. 

820,608.— Process  of  tanning.    £.  S.  Ward. 

820,627.— Method  of  coking  coal.    A.  M.  Chambers  and  T.  Smith. 

320,819. — Process  of  making  refined  cast  steel  and  of  steel  coating  wrought 
iron.    T.  Sheehan. 

Wrought  iron  is  packed  in  an  annealing  box,  in  a  compound  of  charcoal, 
sodium  chloride,  sodium  bicarbonate,  sodium  bisulphite,  zinc  sulphate  and 
broken  lime  stone. 

820,820.— Process  of  dyeing.    R.  Silberberg. 

820,821.— Mordant.    R.  Silberberg. 

Consists  of  a  mixture  of  solutions  of  chromium  oxalate  and  sodium 
hydrate. 

(June  30th,  1886.) 

320,908.— Smelting  ores.    M.  B.  Brett. 

820,911. — Apparatus  for  treating  the  products  of  rendering  tanks.  L.  J. 
Cadwell. 

320,921. — Compound  for  insulating  electric  wires.  R  S.  Ferguson,  W. 
Schumacher  and  W.  Tubman. 

Consists  of  pine  pitch,  rubber,  and  asbestus,  mixed  with  beeswax,  tallow  or 
linseed  oil. 

821,008.— Ore  roasting  furnace.     W.  DrUokner. 

821,025. — Evaporating  apparatus  for  brine,  &c.    M.  P.  Hayes. 

321,026. — Neutral  sizing  material  for  papermakers'  use.    R  A.  Fischer. 

321,092.— Neutral  sizing  material  for  papermakers'  use.    R.  A.  Fischer. 

Consists  essentially  of  a  mixture  of  aluminium  and  zinc  sulphate,  free  from 
iron,  prepared  by  neutralizing  a  solution  of  aluminium  sulphate  with  zinc 
oxide,  evaporating  till  the  mass  becomes  viscous,  then  adding  sodium  bicar- 
bonate, and  breaking  up  the  porous  mass  after  cooling. 

321,094. — Manufacture  of  an  aluminous  sizing  material  for  papermakers' 
use.     R.  A.  Fischer. 

321 ,095.-82 1 ,098.— Do. 

321,109. — Calcimine.     E.  A.  Hohenstein. 
Consists  of  lime,  caseine,  borax  and  a  soluble  gum. 
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t81tl80.-*Art  of  mAnafMStariBg  Pdriland  canaot  R.  W.  Ledij  nd  D. 
OrifflUi. 

•81481.— Maoafactore  of  oemoDt.    R  W.  Lesley  and  D.  Orifllth. 
The  groQud  cement  Is  nibjected  to  the  action  of  a  conent  of  moiat  afar. 

881,184.— Apparatos  for  the  manufacture  of  gaa.    W.  F.  C.  M.  McOaitj. 

881tl8l».— Process  of  making  gas.    W.  F.  C.  M.  McOarty. 

Natural  ^  is  sul^ected  to  heat,  in  the  presence  of  steam  ;  the  mizfciire  is 
then  reducedhy  finely  dtrided  iron  or  other  material,  after  which  it  is  passsd 
through  heated  carbon,  and  finally  It  is  superheated. 

881yl87.— Ck>mpositlon  of  matter  for  fadng  hrown  stone  and  fat  making 
artitlclal  stone.    B.  B.  BatcHffe. 
Oonslsts  of  oil,  sand  and  litharge. 

881461*— Chemical  Are  extinguisher.    J.  A.  Wagner. 

8814t9.— Art  of  making  whisky.    F.  M.  Toung. 
The  mash  is  acidified  by  the  addition  of  liquid  slop^  to  preTont  the  subse- 
quent formation  of  add*  at  the  expense  of  the  sugar  and  starch. 

881,841.— process  of  making  sodium  sulphite.    E.  Carey,  H.  Gaskell,  Jr., 
and  F.  Hurter. 
Salts  are  exposed  to  the  action  of  sulphurous  add  gas. 

881,847.— Manufacture  of  salt    J.  M  Duncan. 

8819868.— Disinfecting  compound.    F.  Jossa. 

Consists  of  caldum  sulphate,  ferrous  sulphate,  borax,  sodium  chloride^ 
sodium  bicarbonate  and  water. 

881,410.- Vulcaniied  soft  rubber  and  process  of  making  same.    F.  Wfl- 
b5ft. 
Rubber  and  sulphur  are  exposed  to  a  minimum  heat  of  880'  F. 

W.  R. 
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Regular  Mseting — September  18tb,  1885. 

Dr.  A.  R.  Leeds  in  the  chair. 

The  minutes  of  the  meeting  of  June  6th  were  read  and  approved. 
The  minutes  of  the  meeting  of  the  Board  of  Directors  of  June  12th 
were  read  : 

The  following  papers  were  then  presented  : 

The  "  Lalande-Spence  "  Primary  Battery,  by  J.  H.  Stebbins,  Jr. 

The  Relation  of  Cocoanut  Oil  to  the  various  methods  of  Butter 
Analysis,  by  Russell  W.  Moore,  A.B.M.S. 

A  New  Variety  of  Kobellite,  by  H.  F.  and  H.  A.  Keller. 

Dr.  H.  Endemann  read  a  few  extracts  from  a  paper  on  Chinoline 
Compounds,  which  will  be  presented  in  full  at  the  October  meeting. 

The  names  of  the  following  gentlemen  were  proposed  for  mem- 
bership : 

Dr.  S.  E.  Simon,  Newark,  New  Jersey. 

R.  W.  Moore,  A.B.M.S.,  32  West  18th  street,  New  York. 

Boverton  Redwood,  London,  England. 

Ferdinand  Sustersic,  Beaumont,  Texas. 

The  meeting  was  then  adjourned. 

C.  E.  MUNSELL, 

Recording  Secretary. 
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THE  RELATION  OF  COCOAXUT  OIL  TO  THE  VARIOUS 
METHODS   OF   BUITEU   ANALYSIS 

By  Rlssell  W.  Moobe,  A.B.,  M.S. 

The  analytical  chemistry  of  the  fats  is  an  undeveloporl  depart- 
ment of  science.  The  various  fats  have  been  discovered,  their 
formula?  di'termined,  and  their  true  nature  made  known  ;  hot 
analytical  processes  for  separating  the  various  fats  and  fatty  acids 
from  each  other  with  anyihing  like  certainty  or  exactitude,  are 
things  for  which  the  student  of  fatty  chemistry  is  still  seeking. 

Certain  special  problems  have,  however,  arisen  which  have  called 
for  an  immediate  solution,  and  the  stimulus  thus  given  has  resulted 
in  a  concentration  of  thought  and  investigation  upon  a  single  ques- 
tion, to  whicli  tlie  discovery  of  many  valuable  facts  is  due.  A 
prominent  example  in  this  connection  can  be  seen  in  the  case  of 
butter  analysis.  Various  processes  were  devised,  all  with  the  object 
of  disti cguishi ng  true  butter  fat  from  other  fats.  The  ])roblem  was 
such  a  difficult  one  that  at  one  time  it  was  seriously  doubted  by 
eminent  chemists  whether  a  satisfactory  solution  could  be  obtained, 
since  the  number  of  animal  and  vegetable  fats  was  so  great,  their 
character  so  similar,  and  their  chemistry  so  little  understood.* 

It  is  the  purpose  of  this  })aper  to  review  briefly  the  various  pro- 
cesses whicli  have  been  used  for  butter  analvsis,  and  at  the  same 
time  to  bring  out  more  fully  and  completely,  than  has  hitherto  been 
done,  the  remarkable  chemical  and  physical  relations  that  cocoanut 
oil  bears  to  true  butter  fat. 

The  melting  point  of  che  fat  was  at  one  tlnieconsiden-d  a  reliable 
test,  as  butter  fat  melts  at  an  average  temperature  of  30.8^  C,  while 
the  ordinary  substitutes  melt  at  considerabh'  higher  temperatures, 
viz.,  ox  fat,  48''-5:3    C  ;  mutton  fat,  50  -ol.O^f 

It  is,  however,  easy  to  find  palatable  oils  and  and  fats  which, 
when  mixed  with  that  animal  product  whicli,  for  want  of  a  better 
name,  is  termed  oleomargarine,  would  bring  the  fusing  point  of  the 
mixture  within  the  required  limits  for  butter.  There  is  an  addi- 
tional >ource  of  unceriainty  iu  the  use  of  this  process,  due  to  the 
fan  that  butter  fat  becomes  harder  by  age,  and  the  melting  point 
rises  considerably  in  consequence. 


♦  Ha!»t«all, /-'oof/.    London.  ISm,  p.  l^ii> 
•\  Bly;h,  Ftjoih,  etc.,  p.  ^itU. 
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In  this  case  cocoanut  oil  could  be  mixed  with  oleomargarine  or  any 
Other  substitute  for  butter  with  a  higher  melting  point,  since  it  fuses 
at  a  much*lower  temperature  than  even  pure  butter  fat,  viz.: 

23.5-24.1°  (Muter,  Analyst,  Z,  7.) 
24.2-24.3°  (Original  observation.) 

The  speci6c  gravity  of  the  fat  has  also  been  used  as  a  test,  since 
butter  fat  has  a  higher  density,  viz.:  .0r246-.91382  at  37.7°,*  than 
what  Blyth  terms  vegetable  butterine  .90294,  or  dripping  .90659. 
But  cocoanut  oil  at  the  same  temperature  shows  a  higher  specific 
gravity  than  pure  butter  fat,  viz.:  .0167,t  •9117.J:  Allen  gives  the 
specific  gravity  of  cocoanut  oil  at  the  temperature  of  100"  C,  as 
.868,  and  of  butter,  .865-.868.§  Thusmixtures  of  foreign  fats  could 
easily  be  made,  of  which  the  specific  gravity  would  be  the  same  as 
that  of  butter. 

The  process  of  Hehner  ||  was  the  first  one  proposed  that  rested  on 
a  purely  chemical  principle.  By  this  method,  as  proposed  by  the 
author  in  the  original  article,  the  insoluble  fatty  acids  are  directly 
weighed  after  washing  out  the  soluble  fatty  acids  with  boiling 
water.  The  limit  fixed  by  Hehner  is  between  80.5^^-87.5 j^  of  in- 
soluble fatty  acids,  while  ordinary  butter  substitutes  show  much 
higher  figures,  in  most  cases  as  high  as  95^.  The  investigations  of 
other  chemists*^  have,  however,  shown  that  butters  are  by  no  means 
uncommon  in  which  the  percentage  of  insoluble  fatty  acids  will  be 
higher  than  the  limit  fixed  by  Hehner,  reaching  in  some  cases  as 
high  as  90^. 

Cocoanut  oil,  when  examined  in  strict  accordance  with  Hehner's 
original  directions,  yielded  86.43fi^  of  insoluble  fatty  acids,**  which 
would  thus  enable  it  to  be  mixed  with  other  fats  in  such  a  manner 
as  to  escape  detection  by  this  process.     It  is  true,  however,  that  the 

♦  Muter,  Analyst^  /.,  7. 

t  K.  W.  Moore,  American  Chem.  Journal,  VL,  No.  6. 

X  btillwcU.  American  Chemist,  /.,  k07  (with  correction  for  temperature  as  directed). 

^  Allen,  Commercial  Organic  Analysis,  II ,,  136. 

FrciH'niui*,  ZHt.  far  anal.  Chem.,  XVI.,  IhS. 

^  Fleishman  &  Vieth,  Fres.  Zeit,  1878,  p.  S87.  Kretchmar,  Ber.  Chem.  Ossell.,  X,  9.091. 
KulescliofP,  Wagner's  Jahresbsricht,  1878,  p.  990.  Jehn,  ArcMv.  d.  Pharm.,  IX.,  1878,  p.  33S. 
De  la  Source,  IMd,  188:,  p.  929. 

♦♦  K.  W.  Moore,  Chem.  News,  Dee,  6, 1881,. 
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subsequent  modification  of  Hehner's  process  by  Dupr6,  *  by  which 
the  soluble  acids  are  estimated  in  the  washings  from  the  insoluble 
acids,  would  probably  detect  such  a  mixture  by  the  low^rcentage 
of  soluble  fatty  acids  found.  The  low  figures  by  the  Hehner  pro- 
cess, in  the  case  of  cocoanut  oil,  are  in  a  measure  due  to  the  fact 
that  lauric  acid,  its  principal  constituent,  is  volatilized  to  some  ex- 
tent at  the  temperature  necessary  to  dry  the  insoluble  fatty  acids, 
and  loss  is  thus  occasioned.  Nevertheless,  cocoanut  oil  is  a  more 
suitable  fat  for  adulteration  with  a  view  to  escape  this  method  than 
anv  other  fat  hitherto  examined. 

Another  method  brought  out  by  Koettstorfer  f  depends  upon  the 
fact  that  the  comparatively  high  percentage  of  glycerides  of  the 
lower  fatty  acids  in  butter  causes  it  to  require  a  greater  amount  of 
caustic  potash  for  saponification  than  other  fats.  Experiment 
justified  this  view  in  a  measure  for  oleomargarine,  and  beef  and 
mutton  tallow  required  about  195  m.g.  caustic  potash  per  gm.  for 
saponific.ition,  while  for  pure  butter  fat  223.6-232.5  m.g.  were 
necessary. 

Cocoanut  oil  in  this  case  also  refuses  to  be  classed  with  the  ordi- 
nary substitutes  for  butter,  and  exhibits  figures  higher  even  than 

pure  butter,  viz.: 

J257.3-258.3 

g250.3   240. 2|| 

Tliesc  high  figures  are  due  to  the  presence  of  large  amounts  of 
lauric  acid,  together  with  smaller  quantities  of  caproic,  caprylic 
and  caj)ric  acids. 

It  is  thus  ])ossil)le  to  mix  oleomargarine  with  cocoanut  oil  in  sucL 
a  mainier  as  to  bring  the  results  within  the  limits  set  by  Koettstorfer. 
In  proof  of  this  the  following  mixtures  were  made  with  the  object 
of  approaching  nearly  the  limits  of  Koettstorfer  :  ** 

Coroutiut  Oil.  Oleonuirjrarino.  Mc*.  K  O  11  per  pnn. 

49.3fr'  oO.-Ji  220.0 

70.2^c  20.S<  234.9 
Wa-h«-d  Oil. 

r,3.Ur'  46.9  223.0 

lo.d^f  24.1  234.9 
The  oleomargarine  mod  required  193.5  nigs.  K  O  H  })er  grm. 

♦  Anniyaf,  I.,  .ST,  11',. 

+  Fren.  Zdt.,  XV J II.,  199.  kM. 

*  Valeutji,  Dingier  s  Polyt.  Journal,  21^9,  210. 

i  R.  W.  Moore,  Chemical  N(ws,  Dec.  r>(fi.  ISSh. 

T''e  oil  was  ihoroiijrlily  wnnht-d  with  hot  WHter. 
**  U.  W.  Moons  Chemical  AVir*,  loc.  cit. 
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A  general  method  for  testing  oils  and  fats  has  been  brought  out 
by  Hubl*  and  has  been  recommended  by  the  author  as  applicable  to 
the  examination  of  butter  for  foreign  fats.  It  depends  upon  the 
relative  capacity  for  absorbing  iodine  of  the  formic,  oleic  and 
tetrolic  series  of  acids  ;  the  first  remaining,  under  ordinary  cir- 
cumstances, indifferent,  while  each  molecule  of  the  oleic  series 
unites  with  two  atoms  of  iodine  and  each  molecule  of  the  tetrolic 
series  with  four  atoms.  Thus  widely  varying  figures  for  various 
fats  and  oils  are  obtained,  depending  upon  the  relative  amounts  of 
acids  of  the  different  series  contained  in  each.  Thus,  100  grms. 
Japanese  wax  absorb  but  4.5  grm.  of  iodine,  while  the  same  quan- 
tity of  linseed  oil,  containing  80^  linoleic  acid,  absorbs  as  high  as 
160  grms.  of  iodine. 

In  this  list  of  iodine  figures,  butter  occupies  a  place  midway  be- 
tween cocoanut  oil  (8.9  grm.)  and  the  ordinary  substitutes.  Thus 
mixtures  have  been  made  of  oleomargarine  and  cocoanut  oil  so  as 
to  come  within  the  limits  of  butter,  as  the  following  figures  will 
show.f 

Sir^Xt' S     [iodine  figure. 35.5. 


cSanuf  oil,  60;^.         }  Iodine  figure.  32.2. 

In  eight  samples  HUbl  found  for  butter  a  maximum  figure  of 
35.1,  and  a  minimum  of  26.8. 

There  is,  however,  a  process,  the  results  of  which  show  butter  to 
be  an  extreme,  and  cocoanut  oil,  though  considerably  in  advance  of 
the  figures  given  by  the  ordinary  substitutes  for  butter,  still  falls 
far  below  the  limits  set  for  genuine  butter.  This  method  which  was 
brought  out  by  Reichert,J  consists  in  distilling  off  from  the  sample 
under  examination  a  definite  amount  of  acid  and  estimating  the 
same  volumetrically.  It  is  by  this  method  that  the  fact  that  butter 
is  comparatively  rich  in  butyric  acid  which  is  considerably  more 
volatile  than  any  acid  contained  in  cocoanut  oil,  is  brought  into 
prominence,  for  the  distillation,  as  recommended  by  the  author,  is 
stopped  at  a  point  when  the  less  volatile  acids  come  over  in  any 
quantity. 

♦  Dinjjier's  Pol.  Journal,  S53,  tSl. 

t  R.  W.  Moore,  American  Cfum.  Joum,,  F/.,  yd.  V. 

i  Fres.  ZeU.,  XVIIL,  68. 
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subsequent  modification  of  Hehner's  process  by  Dnpr6,  *  by  wh 
the  soluble  acids  are  estimated  in  the  washings  from  the  insolu 
acids,  would  probably  detect  such  a  mixture  by  the  low^ercentj 
of  soluble  fatty  acids  found.  The  low  figures  by  the  Hehner  p 
cess,  in  the  case  of  cocoanut  oil,  are  in  a  measure  due  to  the  f 
that  lauric  acid,  its  principal  constituent,  is  volatilized  to  some 
tent  at  the  temperature  necessary  to  dry  the  insoluble  fatty  aci 
and  loss  is  thus  occasioned.  Nevertheless,  cocoanut  oil  is  a  m* 
suitable  fat  for  adulteration  with  a  view  to  escape  this  method  tl 
anv  other  fat  hitherto  examined. 

Another  method  brought  out  by  Koettstorfer  f  depends  upon  1 
fact  that  the  comparatively  high  percentage  of  glycerides  of  1 
lower  fatty  acids  in  butter  causes  it  to  require  a  greater  amount 
caustic  potash  for  saponification  than  other  fats.  £xperim< 
justified  this  view  in  a  measure  for  oleomargarine,  and  beef  a 
mutton  tallow  required  about  196  m.g.  caustic  potash  per  gm.  : 
saponific.ition,  while  for  pure  butter  fat  223.6-232.5  m.g.  W( 
necessary. 

Cocoanut  oil  in  this  case  also  refuses  to  be  classed  with  the  oi 

nary  substitutes  for  butter,  and  exhibits  figures  higher  even  tl 

pure  butter,  viz.: 

1257.3-258.3 

g250.3   246.2|| 

These  liiorh  figures  are  due  to  the  presence  of  large  amounts 
lauric  acid,  together  with  smaller  quantities  of  caproic,  caprj 
and  capric  acids. 

It  is  thus  j)ossil)le  to  mix  oloomarcrarine  with  cocoanut  oil  in  si 
a  inaiiner  as  to  bring  the  results  within  the  limits  set  by  Koettstori 
In  proof  of  this  the  following  mixtures  were  made  with  the  ohy 
of  approaching  nearly  the  limits  of  Koettstorfer  :  ** 


C<M«mnut  Oil. 

49.3;;: 
70.2;;;: 

Wn-hcd  Oil. 
53.1,^ 

75. 9^^ 


Olfomaryarinr 

50.7^ 
29.8< 

46.9 
24.1 


Mj:i«.  K  O  H  per  firn*. 
220.0 

234.9 

223.6 
234.9 


The  oleoma rgariue  used  required  103.5  mgs.  K  O  H  per  grm. 


♦  Ari'ifijftf,  I.,S7,  11'*. 

+  /';<j».  Z^it..  XV J II.,  WO,  U.'il. 

X  Viilentn,  DingUrs  Polyt.  JoitmaL  2I4O,  i'To. 

$  K.  W.  Moon-,  Chemical  News,  Dec.  r,(h.  IHSU. 

T'^e  oil  WrtS  ihoroiijrhly  washed  with  hot  water. 
**  II.  W.  Moon*,  Chemical  Netps,  loc.  cit. 
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A  general  method  for  testing  oils  and  fats  has  been  brought  out 
by  Httbl*  and  has  been  recommended  by  the  author  as  applicable  to 
the  examination  of  butter  for  foreign  fats.  It  depends  upon  the 
relative  capacity  for  absorbing  iodine  of  the  formic,  oleic  and 
tetrolic  series  of  acids  ;  the  first  remaining,  under  ordinary  cir- 
cumstances, indifferent,  while  each  molecule  of  the  oleic  series 
unites  with  two  atoms  of  iodine  and  each  molecule  of  the  tetrolic 
series  with  four  atoms.  Thus  widely  varying  figures  for  various 
fats  and  oils  are  obtained,  depending  upon  the  relative  amounts  of 
acids  of  the  different  series  contained  in  each.  Thus,  100  grms. 
Japanese  wax  absorb  but  4.5  grm.  of  iodine,  while  the  same  quan- 
tity of  linseed  oil,  containing  80ji^  linoleic  acid,  absorbs  as  high  as 
160  grms.  of  iodine. 

In  this  list  of  iodine  figures,  butter  occupies  a  place  midway  be- 
tween cocoanut  oil  (8.9  grm.)  and  the  ordinary  substitutes.  Thus 
mixtures  have  been  made  of  oleomargarine  and  cocoanut  oil  so  as 
to  come  within  the  limits  of  butter,  as  the  following  figures  will 
show.f 

fcnTolr'S     [iodine  figure. 35.5. 


C:co'am?oil.  60<^.         f  Iodine  figure,  32.2. 


In  eight  samples  HUbl  found  for  butter  a  maximum  figure  of 
35.1,  and  a  minimum  of  26.8. 

There  is,  however,  a  process,  the  results  of  which  show  butter  to 
be  an  extreme,  and  cocoanut  oil,  though  considerably  in  advance  of 
the  figures  given  by  the  ordinary  substitutes  for  butter,  still  falls 
far  below  the  limits  set  for  genuine  butter.  This  method  which  was 
brought  out  by  Reichert,J  consists  in  distilling  off  from  the  sample 
under  examination  a  definite  amount  of  acid  and  estimating  the 
same  volumetrically.  It  is  by  this  method  that  the  fact  that  butter 
is  comparatively  rich  in  butyric  acid  which  is  considerably  more 
volatile  than  any  acid  contained  in  cocoanut  oil,  is  brought  into 
prominence,  for  the  distillation,  as  recommended  by  the  author,  is 
stopped  at  a  point  when  the  less  volatile  acids  come  over  in  any 
quantity. 

♦  Dlnjjler's  Pol.  Jwrnal,  25S,  281. 

t  II.  W.  Moore,  Arrurican  Chem.  Joum.,  F/.,  No.  G. 

t  Fres.  ZHC,  XVIIL,  68. 
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If  the  distillation  wei*e  continued  long  and  the  distillate  were 

freed  by  filtration  from  the  acid  which  condenses  in  a  solid  forn 

the  temperature  of  the  condenser,  cocoanut  oil  would   give  figi 

very  much  higher  than  those  of  butter,  since  it  is  almost  entir 

cemposed  of  acids  which  can  be  distilled  over  with  Avater.*     In 

relative  volatility  of  the  more  volatile  portion  of  the  acids  contain 

however,  butter  stands   far  ahead  of  cocoanut  oil,  the   prescril 

distillate  neutralizing,  at  least,  13.  c.  c.  of  ^  normal  K  O  Hf  wl 

cocoanut  oil,  treated  in  the  same  manner,  requires  but  3.7  cb.  ci 

Thus  mixtures  of  the  latter  with  butter  would   lower  the   figu 

considerably  : 

Hehner.    Koettstorfer.      Hubl.       Reichc 

Butter,  50    ^^  ) 

Oleomargarine,  27.5;^.  V    89.50  227.5  35.4  8.7 

Cocoanut  oil,      22.5^.  ) 

Thus  it  can  be  seen  that  cocoanut  oil  in  four  processes  for  tesU 
butter  is  characterized  by  properties  which  render  it,  for  the  chemi 
a  most  dangerous  adulterant,  making  possible  a  large  number 
mixtures  difficult  to  detect  by  chemical  methods. 

The  question  naturally  arises  whether  cocoanut  oil  has  actua 
come  into  use  for  this  puq)ose  of  adulteration,  and  also  whetl 
the  mixtures  contrived  to  battle  ordinary  chemical  tests  really 
semble  butter.  The  first  of  these  questions  is  most  diificult  to  ; 
swer,  since  the  process  which  is  capable  of  detecting  such  mixtu 
has  not,  by  any  means,  come  into  general  use,  and  the  results  < 
tained  by'other  processes  do  not  bear  upon  this  question. 

There  is  not,  however,  a  complete  absence  of  evidence  on  t" 
point  since  cocoanut  oil  is  mentioned  as  an  adulterant  of  lard  in  1 
Anahfst  (VIL,  103),  and  Dietzsch  ||  makes  note  of  it  as  a  com] 
nent  of  what  he  terms  **  Schmalz  Butter."  The  writer  also  has  hi 
informed  by  an  importer  of  the  oil  that  it  has,  to  his  knowled: 
been  used,  with  little  success,  however,  for  the  purpose  of  adult 
ating  both  butter  and  oleomargarine.  The  mixtures  thus  produc 
were,  probably,  unpalatable,  owing  to  the  fact  that  the  odor  of  1 
oil  had  not  been  removed. 


\-}\ 


*  Oudemairs  Joum.  ^ftlr  jtrakt.  C/iem.,  SI,  .U.i7. 

t  J  Rcichert,  loc.  cif. 
J  Mcdicus  &  Srhorer,  Fres.  Zeit.,  XIX.  1,'9. 

t  *  Keichcrt,  loc.  elf. 
)  U.  \y.  Moore,  Chem.  News,  loc.  cif. 

Nahrungs-miftd  und  getranJce,  Uh  Ed.^  p.  212, 
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It  must,  however,  be  taken  into  considemtiou  that  the  oil  is  pro- 
duced in  a  warm  climate,  where  decomposition  begins  easily  ;  that 
no  moans  are  taken  to  preserve  its  freshness,  and  that  when  met 
with  in  colder  countries  it  is  already  tolerably  old,  since  the  trans- 
portation occupies  a  long  time.  When  first  made  it  is,  probably, 
more  agreeable  to  the  taste,  for  the  natives  of  the  countries  where 
it  is  produced  use  it  for  the  same  purposes  as  we  use  butter,  and  if 
a  demand  for  a  palatable  article  should  arise,  it  would,  probably,  be 
supplied. 

The  smell  and  taste  of  the  oil,  though  disagreeable  and  unpalata- 
ble, can  both  be  removed  to  a  great  extent.  Careful  washing  with 
hot  water  will  accomplish  a  great  deal,  and  in  this  way  the  writer 
has  succeeded  in  obtaining  a  tolerably  tasteless  article.  Also,  a 
German  patent  has  been  taken  out  by  Jeserich  and  Meinert*  for 
rendering  vegetable  oils,  including  palm  and  cocoanut  oils,  inodor- 
ous and  edible,  so  that  they  can  be  used  in  place  of  butter  or  in 
combination  with  it.  The  process  consists  in  treating  the  oil  with 
superheated  steam  and  removing  any  free  fatty  acid  by  saponifica- 
tion with  a  small  amount  of  calcined  magnesia,  not  exceeding  25^. 
The  patentees  claim  that  in  this  way  a  perfectly  sweet  fat  is  ob- 
tained. 

Notwithstanding  that  cocoanut  oil  might  be,  and  possibly  is,  a 
most  dangerous  adulterant  for  butter,  there  yet  remains  a  process 
by  which  it  can  be  infallibly  detected,  if  present,  in  any  amount 
— the  process  of  Reichert.  This  method  is  also  the  surest  and  most  re- 
liable for  testing  butter  for  any  other  foreign  fats.  It  is  easy  and  ele- 
gant in  use  and  requires  but  one  standard  solution,  and  that  a  per- 
manent oil,  not  liable  to  daily  change  like  the  alcoholic  potash  solution 
used  in  the  Koettstorfer  process.  Only  one  weighing  is  required  of  but 
ordinary  exactitude  and  the  transition  point  of  the  final  titration  is 
as  sharp  as  could  be  wished.  In  fact  it  is  a  method  possessing 
many  merits  and  few  defects,  and  it  is  extremely  desirable  that  it 
should  come  into  general  and  extended  use.  Thus  far,  it  has  stood 
all  test*  in  the  hands  of  many  chemists.  If,  then,  cocoanut  oil 
should  be  the  means  of  casting  discredit  upon  all  other  methods, 
and  thus  of  bringing  that  of  Reichert  into  general  use,  a  great  and 
valuable  service  would  be  renilered  to  the  subject  of  butter  analysis. 

♦  Wagner's  Jahnsbericht,  188^,  932. 
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A   NEW    VAKIETY   OF  KOBELLITE.* 

By  H.  F.  and  H.  a.  Kbllah. 

In  the  mines  of  the  Lillian  Alining  Co.  on  Printerboy  Hill 
Leadville,  Col.,  a  mineral  consisting  eseentially  of  the  sulphit 
Pb,  Ag  and  Bi  lias  of  late  frequently  been  met  with.  It  occi 
nodules  of  different  sizes,  attaining  occasionally  a  diameter  of  ae 
feet.  They  are,  as  a  rule,  considerably  oxidized  into  an  irrc 
mixture  of  Pb  SO^  and  Bi,  Oj,  leavinj;  often  hut  a  black  k 
in  the  interior,  assaying  as  high  as  9000  and  more  ounces  Aj 
ton.  The  mineral  is  always  found  in  the  lead-bearing  streak 
mostly  near  its  top  against  the  porpbyritic  hanging  wall. 

The  undecomposed  mineral  is  of  a  steel-giey  color,  finely  gra 
crj'staJline,  with  metallic  lustre,  and  gives  a  dark  grey  to  I 
Btrcak.  It  is  invariably  mixed  more  or  less  intimately  with  Pb  £ 
not  nufrequently  also  witli  Fc  S,  and  Zn  S.  The  first  piece  coi 
under  our  observation  appeared  to  be  just  such  an  intimate  mil 
of  tine  and  coarser  grains,  the  latter  of  which  showed  the  lustn 
cubical  cleavage  of  Galenite.  A  portion  of  it  was  analyzed 
no  attempt  at  separating,  the  result  corresponding  closely  U 
formula  1'.'  (Pb,  Agj)  S.  Bij  Sj.  Further  analyses  from  difft 
portions  of  the  piece  convinced  uB  that  the  above  was  tnerel 
accidental  result,  the  (rue  silver  mineral  being  of  a  less  basic  i 


thi 


It  is  perliap'4   worth  nientioiiiiig  here,  (1)  that  all  samples  i 
piece  showed  the  characteristics  of  Galenite  in  that  on  troa 


e  finely  |ioivdere(l  substance  with  II  X  Oj  small  portions  rema 
for  a  long  time  unoxidized  in  the  Ph  SO,  formed  ;  (2)  that 
an  increase  of  PI)  our  analyses  showed,  as  expected,  a  decrea; 
Ag,  the  pure  Pli  S  from  (he  above  mines  being  rather  low-grat 
res]>ect  to  Ag. 

Through  the  kindness  of  Messrs.  C.  T.  Carnahan  and  H.  E.  \V 
of  Leadville,  we  were  able  to  obtain  better  material  for  inves 
lion.  Several  new  pieces  of  ore  which  under  the  lens  ap]>oar* 
jiorlious  quite  homogeneous  were  carefully  broken,  picked,  fut 
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reduced,  again  picked  with  the  aid  of  a  lens  and  finally  analyzed, 
with  the  following  results  : 

I.               II.  III. 

S 15.21  15.27  15.19 

Pb 43.94  44.28  44.08 

Bi..-. 82.02  88.31  88.89 

Ag 5.78  5.49  5.72 

Cu Trace  0  08  Trace 

Gangue 0.15  0.14  0.17 

97.70  98.52  99.00 

together  with  traces  of  Fe  and  Zn.  In  our  first  analysis  the  Bi  is 
probably  too  low.  The  loss  in  the  other  two  we  believe  to  be  due 
to  a  slight  volatilization  of  Pb  and  Bi,  caused  by  reduction  of  the 
sulphate  and  oxide,  respectively,  adhenng  to  the  filter  paper,  or  to 
an  incomplete  oxidation  of  the  S. 

The  formula  of  the  mineral,  3  (Pb,  Agg)  S.  Big  S3,  would  be  that 
of  Kobellite  [3  Pb  S.  (Bi,  Sb)^  S3]  differing  principally  from  the 
latter  by  the  absence  of  Sb.  Similar  silver — bismuth  minerals,  also 
from  Colorado,  have  been  described  by  Drs.  F.  A.  Genth  and  G.  A. 
Koenig,  of  the  University  of  Pennsylvania,  under  the  names  of 
Schirmerite,  Cosalite,  Alaskaite  and  Beegerite. 


THE  "LALANDE-SPENCE"  PRIMARY  BATTERY. 

By  James  H.  Stebbins,  Je. 

The  following  extracts  are  taken  from  the  description  of  this 
battery  as  given  by  the  owners  of  the  patent : 

"  The  cell  is  composed  of  a  stamped  iron  tray,  on  the  bottom  of 
which  is  sprinkled  some  oxide  of  copper.  The  cell  is  then  half  filled 
with  a  solution  of  caustic  soda  at  a  certain  degree  of  density,  and  a 
plate  of  zinc  is  immersed  in  the  solution."     *     ♦      ♦     *      ♦     ♦     ♦ 

"  There  is  practically  no  waste  going  on  in  the  cell,  unless  work 
is  being  done."  ♦  ♦  *  "Allnecessity  of  removing  the  zinc  plates 
from  the  liquid  is  thus  avoided.  The  action  of  the  caustic  soda 
upon  the  zinc  is  entirely  uniform  ;  no  honey-combing  of  the  plates 
takes  place."  *  *  "A  steady  current  is  given  off,  and  there  is 
practically  no  polarization,  so  far  as  can  be  ascertained.  The  elec- 
tromotive force  is  very  nearly  one  Volt,  and  this,  combined  with 
the  extremely  low  resistance  of  each  cell,  gives  a  remarkably  efficient 
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rendering."  *  *  *  "AH  the  elements  can  be  utilized  and  us 
over  again  after  the  electricity  lias  been  evolved."  *  *  ♦  «  Qg^i 
tic  soda  having  no  action  whatever  upon  iron  or  copper,  the  eel 
which  hold  the  liquid  are  not  attacked  in  the  least.  The  oxide  < 
copper  merely  gives  off  its  oxygen,  and  is  found  at  the  bottom  < 
the  cell  in  the  shape  of  pure  granules  of  metallic  copper,  which  cj 
either  be  sold  at  the  market  price,  or,  by  being  placed  upon  a  h< 
plate,  will  in  a  few  moments  be  once  more  transformed  into  oxid 
of  copper,  and  this  process  can  be  repeated  indefinitely.  The  zic 
is,  as  will  be  seen  above,  gradually  dissolved  by  the  action  of  tl 
caustic  soda  or  potash,  and  it  is  held  in  solution  in  this  liquic 
When  this  solution  is  drained  off  and  allowed  to  stand  for  a  fe^ 
hours,  the  liquid  becomes  perfectly  clear  and  transparent.  By  ti 
introduction  of  carbonic  acid  gas  the  zinc  is  at  once  separated  froi 
the  liquid,  which  then  becomes  carbonate  of  soda,  and  a  precipitat 
of  beautiful  white  powder  known  as  oxide  of  zinc."  ♦  ♦  *  ♦ 
The  above  description  of  the  "  Lalaiide-Spence  "  primary  batter 
having  come  to  the  notice  of  a  friend  of  mine,  I  was  requested  b 
him  to  investigate  the  matter,  and  see  whether  what  the  owners  c 
the  patent  claimed  could  be  fully  relied  upon.  I  therefore  take  th 
liberty  of  laying  before  you  the  result  of  my  experiments : 

RESISTANCE. 

The  average   internal   resistance  of  eight  cells  measured  by 
differential   galvanometer,  bridge  and  rheostat,  was  found   to  b 
0.04  Ohms  per  cell. 

ELECTROMOTIVE    FORCE. 

The  E.  M,  F.  was  estimated  by  means  of  a  standard   battery  ( 
known  E.  M.  F.,  a  differential  galvanometer,  bridge  and  rheosta 

E       E 

according  to  the  formula  C= — =  — ,  and  was  found  to  be  0.64  Volt 

R       R 

CURRENT    STRENGTH. 

A  cell  was  short-circuiunl  through  a  resistance  of  1.5   Ohms  f< 
twentv-four  hours  and  trave  the  followini;  measurements  : 

E.  M.  F.  =  0.04  X  I  =  0.04  Volts. 
Inside  n  sistance  =  0.04  X  1  =  0.04  Ohms. 
Riieostat     "         =1.50Xl==l.oO      " 
.-.Total        "         =  1.54      *' 

E       (».04 

From  which  we  i^el  C  =  —  = =  0.4*2  Amperes. 

R       l.>4 
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The  total  quantity  of  electricity  supplied  was  1^6,288  Coulombs 
in  24  hours.  The  weight  of  zinc  consumed  was  15.456  grms., 
which  gives  a  theoretical  yield  of  45,298  Coulombs.  This  some- 
what large  difference  between  the  theoretical  amoimt  and  that 
actually  found,  show^s  that  a  slight  local  action  was  going  on. 
This  is  a  very  impoi*tant  matter,  as  upon  it  depends  the  constancy 
of  the  battery.  I  have  no  doubt,  however,  but  that,  by  suitable 
adjustment,  this  local  action  may  be  reduced  to  a  minimum.     The 

0.42X0.64 

total  useful  available  rendering  was  found  to  be =  0.027 

0.81 

Kilogram    meters    per   second  ;    equivalent  2334.8  Kg.   mtrs.  per 

24  hours.     If  from  this  we  deduct  the  amount  of  internal   work, 

WK       .04  X. 4096 

we  get  Q  = = =:.001  Kg.  mtrs.  per  second.     This 

9.81  9.81 

leaves  for  outside  available  rendering  .027 — .001  =.026  Kg.    mtrs. 

per  second. — .001  Kg.  mtrs.   per  second  ^86.4  Kg.    mtrs.  per  24 

hours.     Therefore  the  available  rendering  for  outside  work  per  24 

hours  is  2334.8—86.4  =  2248.4  Kg.  mtrs. 

The  cost  of  running  (not  including  plant)  for  24  hours  amounts 

to  approximately  : 

Zinc 15.45  grams  @    8c.  per  lb.  =  0.24  cts. 

Copper  oxide.   19.31       "      ©  10c.      "      =  0.38    " 
Caustic  potash  46.35       "      @    8c.      "       =  0.74    " 


Total 1.36  cts. 

In  round  numbers  1^  cents.  This  battery  is  remarkably  constant, 
especially  so  in  the  larger  sizes,  and,  provided  all  local  action  can 
be  done  away  with,  it  ought  to  last  a  long  while.  There  is  one 
obstacle  in  the  way  of  its  coming  into  general  use  for  electric  light- 
ing, namely,  its  comparatively  low  electromotive  force.  A  large 
electromotive  force  is  necessary  in  order  to  overcome  the  high 
resistances  of  some,  in  fact  most  all  of  the  incandescent  lamps  in 
the  market.  This  being  the  case,  it  will  be  seen  that  the  Lalande- 
Spence  battery  can  only  be  used  in  connection  with  lamps  of  very 
low  resistance,  and  on  decreasing  the  resistance  of  a  lamp,  the  illu- 
minating power  is  diminished  likewise.  This  can,  however,  be 
partly  overcome  by  increasing  the  number  of  elements  in  the  bat- 
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tery  for  a  given  lamp  ;  but,  for  faousehold  purposes,  where  b| 
limiU'd,  this,  1  thick,  would  be  a  moet  unmatiBfactory  airangi 
III  regard  to  the  recovery  of  waste  products,  I  do  not  think  t 
would  pay,  utiIcsh  the  sysletii  were  introduced  upon  a  very 
scale,  as  the  labor  involved  in  collecting  them  would  cost  mor 
could  be  obtained  from  the  sile  of  the  wa^te  materialn.  O 
whole  I  think  that  the  battery  is  a  good  one  for  certain  par 
as  it  is  certainly  an  improvement  over  most  batteries  now  ii 
The  larger-sized  cells,  although  giving  tlie  same  electron 
force,  have  a  much  smaller  internal  re»istanee,  and  their  conf 
is  increased  largely. 
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GENERAL  AND  INORGANIC  CHEMISTR7. 


The  Force-function  in  Crystals.    A.  Einhoen. 

The  first  part  of  the  paper,  which  appears  at  present,  restricts 
itself  to  the  consideration  of  the  Tessera],  Tetragonal,  and  Rhombic 
systems. 

By  means  of  a  well  founded  assumption  in  regard  to  the  stress- 
distribution  in  crystals  of  the  above  systems,  the  conditions  of 
equilibnum  are  deduced  which  further  require  that  the  boundary 
of  the  configuration  shall  be  either  plane  or  spherical.  It  also  ap- 
pears that  the  statical  conditions  of  the  agency  which  causes 
crystallization  are  the  same  as  those  so  well  investigated  for  gravi- 
tation and  electricity. 

The  paper  is  divided  into  three  chapters.  The  first  chapter 
treats  of  the  "  Foundation  of  the  Assumption,"  The  assumption  is 
that  the  stress  upon  any  particle  can  only  be  transmitted  in  six 
lines  of  direction  respectively  at  right  angles,  in  pairs,  to  the  three 
ciystallographic  axes.  It  is  a  consequence  of  the  internal  structure 
which  is  shown  to  be  analogous  to  that  of  an  ordinary  pile  of  can- 
non balls,  by  means  of  the  cleavage  properties,  the  external  form 
and  the  inertia  relations  of  crystals. 

The  second  chapter — "  Derivation  of  the  Force  Function  " — ap- 
plies the  three  general  differential-equilibrium  equations  of  an  elastic 
solid  subject  to  internal  forces,  to  the  stated  stress-distribution. 
In  order  to  effect  this  it  was  necessary  to  deduce  some  peculiarities 
of  the  force-function  in  a  system  of  uniform  density  in  equilibrium 
and  subject  to  internal  forces  when  referred  to  the  three  piincipal 
ax^s  of  inertia  through  the  mass  centre.  The  character  of  the 
attracting  agency  here  becomes  evident. 

The  third  chapter  relates  to  the  "  Determination  of  the  Boundary." 
Under  this  heading  the  nature  of  the  boundary  is  detennined,  and 
is  shown  to  be  either  plane  or  spherical.  By  the  application  of 
Green's  theorem  it  also  becomes  clear  that  inasmuch  as  the  statical 
conditions  or  the  crystallizing  agent  are  now  understood,  the  force- 
functions  derived  in  the  preceding  chapter  can  be  independently 
deduced,  without  aid  of  the  assumption,  from  any  one  of  the  primi- 
tive forms  of  the  systems  under  consideration. — (Proc.  Moydl  Soc.f 
38,  ^35.)  The  Author. 
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The  Oxides  of  Nitrogen. — W.  Ramsay  and  J.  T,  Cundall. 

An  inquiry  into  the  nature  of  the  product  obtained  by  the  action 
of  strong  nitric  acid  upon  arsenious  anhydride.  The  indigo-blue 
liquid  produced  in  this  case  by  condensing  the  resulting  fumes  is 
generally  supposed  to  be  Nj^O,,  and  it  is  stated  that  it  unites  with 
O  directly  to  fonn  N^O^. 

The  authors  used  nitric  acid  of  1.5,  assisted  in  some  cases  by 
sulphuric  acid,  dried  the  vapors  by  passage  through  P2O,,  con- 
densed them  in  a  mixture  of  ice  and  hydrochloric  acid  and  collected 
in  weighed  bulbs  which  were  then  sealed.  In  the  analyses  of  these 
products  the  bulbs  were  broken  in  a  measuring  tube  over  mercury 
in  presence  of  sulphuric  acid  and  the  resulting  NO  was  measured. 

The  authors  conclude  that  the  liquid  contains  Ng03  mixed  ^dth 
N,0^  and  NO^,  but  that  when  the  water  given  off  by  the  reaction 
is  absorped  by  sulphuric  acid  present  in  the  mixture,  no  NjO,  is 
formed,  but  a  red  liquid  containing  N^O^  and  NOj.  N^O,  does 
not  exist  in  the  state  of  gas,  being  dissociated  at  moderate  tem- 
peratures, and  pure,  liquid  NgOg,  if  it  exist  at  all  unmixed  with  the 
oxides  above  mentioned,  is  possible  only  at  very  low  temperatures. 
The  passage  of  NO  through  the  red  liquid  produces  N^O,  to  a 
limited  extent,  depending  upon  temperature.  {Jour.  Cliem.  Soc., 
269,  187.)  A.  A.  B. 

On  the  Clarification  of  Water  by  Alum.  P.  T.  Austen 
and  F.  Wilbur. 

A  series  of  experiments  made  under  the  Geological  Survey  of 
New  Jersey.  The  quantity  of  jilum  used  by  Jeuner  (Mon,  ScL, 
1805,  p.  1007),  viz.,  04  ^rni.  i)er  litre  or  28.3  grms.  per  U.  S. 
gallon  was  excessive.  The  proportion  can  be  reduced  to  2 — 2.6 
g.  p.  g.  or  \  oz.  to  100  gallons  of  water.  The  proportion  varies 
with  the  water,  of  course  ;  the  experiments  were  made  with  the 
city  water  of  Brunswick,  N.  J.  No  alumina  could  be  detected  by 
ammonia  in  the  filtrate  after  precipitation.  An  analysis  of  the 
precipitate  yielded  C  10.50  ,^,  11.  2.02  ;  N.  0.77  ;  Ash,  59.28,  the 
latter  containing  much  Si.  and  Al.,  but  little  Fe  or  Pg.Og. 

Treatment  with  alum  renders  the  w\ater  easy  to  filter  through 
paper,  etc.,  w^hich,  ordinarily,  it  is  not.  Cotton  wool  is  recommen- 
dedas  a  filtering  medium. 


.A. 
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The  theory  of  the  precipitation  is  that  Al  goes  down  as  basic 
sulphate,  while  Kg  SO^  remains  in  solution.  The  proportion  of 
alum  left  in  solution,  if  any,  is  absolutely  harmless.  Alum  is  given 
medicinally,  in  doses  of  30  grains,  four  times  a  day.  The  question 
of  the  removal  of  the  germs  of  disease  by  alum  will  be  the  subject 
of  a  future  investigation  by  the  authors.      (Chem,  NetcSy  51,  2J^1.) 

A.  .A.  B. 

Action   of  Sulphur  Chloride   on  Silver  Cyanide.     R. 

Schneider. 

Silver  chloride  is  formed  by  this  reaction,  together  with  a  mixt- 
ure of  dicyanmonosulphide  and  dicyantrisulphide  which  can  be 
most  easily  separated  by  careful  sublimation.  These  bodies,  the 
author  infers,  come  from  the  decomposition  of  the  unstable 
dicyandisulphide.  The  trisulphide  is  colorless,  easily  changed  to 
a  yellow,  insoluble  modification.  It  is  decomposed  by  water  and 
alcohol.  On  distilling  in  a  retort,  a  yellow  powder  free  from  sulphur 
and  having  the  composition  C^Nj  j  is  left.  This  may  be  looked  upon 
as  tricyanuramid  N,  (0^)3.  This  assumption  is  supported  by  ex- 
periments conducted  by  Reed,  under  the  direction  of  E.  v 
Meyer,  which  are  appended  to  the  above  article.  (Joxir,  prakt, 
Chem.,  32,  187,)  F.  P.  V. 

Soiliiim  Fulminate.    A.  Eiibenbebg. 

Fulminating  mercury  is  reduced  by  sodium  amalgam  and  the 
resulting  liquid  allowed  to  evaporate  slowly  over  quicklime  and 
concentrated  sulphuric  acid.  Bnght  colorless  crystals  are  gotten, 
which  explode  easily  when  dry.  The  crystals  have  the  composition 
OgNgOgNa-hHgO.  The  two  molecules  are  lost  by  long  standing 
over  sulphuric  acid.  A  sodium-mercury  fulminate  is  formed  when 
only  half  the  amount  of  sodium  amalgam  necessary  for  the  removal 
of  the  mercury  is  added  or  by  dissolving  fulminating  mercury  in 
sodium  fulminate.  By  electrolysis  the  sodium  fulminate  was  de- 
composed into  base  and  acid,  the  latter  suffering  oxidation. 
Similar  products — ammonia,  carbonic  and  hydrocyanic  acids — are 
gotten  by  oxidation  with  hydrogen  peroxide.  {Jour,  prakt.  ChertUj 
32,  2S(l)  F.  P.  V. 
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On  the  Solubility  of  Iodine  in  Fatty  Oils.    6.  Gbbul. 

The  solubility  of  iodine  in  fatty  oils  is  comparable  in  quantity  to 
its  Kolubility  in  chloroform,  ether  and  carbon  disulpbide.  Heat  and 
trituration  assist  solution.  The  solution  in  castor  oil  is  brown  and 
viscous,  and  contains  20  per  cent,  of  iodine.  Those  with  olive  and 
almond  oils  are  thinner  and  brownish  red.  The  castor  oil  solution 
is  miscible  with  strong  alcohol.     (Archiv.  d,  Pharm,y  223«  431.) 

A.  A.  B. 


—  •  ■♦■■  • 
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On  Amidobenzoic  Acid  Deriyatives  of  Succinic^  Sebacyl- 
ic^  and  Phthalic  Acid».    G.  Pbllizzabi. 

If  1 0  grms.  amidobenzoic  acid  be  heated  under  return  cooler  for 
two  days  with  20  c.  c.  succinic  acid  ether,  and  10  c.  c.  of  alcohol,  a 
white  crystalline  powder  is  gradually  deposited,  and  the  solution 
still  contains  an  easily  crystallizable  compound.  The  solution  is 
evaporated,  and  the  product  crystallized  from  alcohol.  The  com- 
pound least  soluble  in  alcohol  separates  first  in  the  shape  of  a 
white  crystalline  meal,  which  melts  at  about  300°  C.  with  decom- 
position. On  analysis,  this  compound  was  found  to  be  succinyldi- 
benzaniic  acid. 

CO  Nil  C,1I,  COOH 
/ 

CO  NH  Cgii^  coon. 

The  compound  more  easily  soluble  in  alcohol  was  found  to  be 
benzamsuceinic  acid  ether. 

CO  Nil  Q^ll^  COOH 
/ 

c,ir, 

CO  O  C^ollg. 

It  crystallizes  from  hot  water  in  lustrous  leatiets,  melting  at  174° 
C.  These  treated  with  ammonia  gave  two  compounds,  viz.  : 
benzamsuccinaraide  and  benzamsuccinanilide. 

Benzamsuceinic  acid  ether,  on  being  saponified  with  barium  by- 


AB8TBACT8  :    OB6AKIC   CHBMI8TBY.  208 

drate,  splits  up  as  the  barium  salt  decomposed  is  with  HCl,  into 
benzamsuccinic  acid,  colorless  prisms,  melting  at  222-223°  C.  On 
melting,  this  substance  loses  1  mol.  of  water,  and  changes  into 
succinylamidobenzoic  acid. 

Sebacylio  acid  ether,  notwithstanding  its  larger  percentage  of 
carbon,  reacts  with  amidobenzoic  acid  in  the  same  way  as  the 
ethers  of  the  lower  homologues.  The  following  two  compounds 
were  thus  obtained :  sebacyldibenzamic  acid  and  benzamsebacylic 
acid  ether. 

When  phthalic  acid  ether  reacts  on  amidobenzoic  acid,  no  alcohol 
should  be  used  as  it  would  interfere  with  the  reaction.     From  the 
reaction  product  benzene  separates  two  crystalline  compounds,  yiz.: 
phthalamidobenzoic  acid  and  phthalamidobenzoic  acid  ether, 
{lier.  d.  c/iem.  Ges.,  1885^  2U.)  J.  H,  S.,  Jr. 

On  the  Formation  of  Sulphons  from  Alkyl-sulphonated 
Acids  of  the  Series  CuH^nOj.    R-  Orro. 

If  ethylendiphenylsulphon  be  heated  with  dilute  KOH  it  is  split 
up  into  a  sulphin  salt  (SOgC^H^),  and  a  substance  which  may  be 
taken  for  phenylsulphonethylalcohol,  according  to  the  following 
reaction  : 

CHoSO-CgH.  CH.SO-C.H. 

I  +KOH  — C,H,SO,K+       I 

CHgSOjCeHj  CH.OH. 

Ethylenchlorhydrin  and  sodium  benzol  sulphinate  act  similarly. 

CH-Cl  CH.SOoC.H. 

I  +C,H,SO-Na  — NaCl-f     I 

CHgOH  CHjOH. 

On  oxidizing  phenylsulphonethylalcohol  with  amixture^ofK^Crj^O, 
and  HgSO^,  an  acid  possessing  the  characteristics  of  phenylsul- 
phonacetic  acid  is  found,  having  the  formula : 

CHjSOjCjHj 


i< 


lOONa. 
(£er.  d.  chetn.  Qea.,  1885,  154.)  J-  H.  S.,  Jb. 
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On  the  Action  of  Potassium  Cyanide  on  Phthalid.    W. 

WlSLICENUS. 

If  equal  parts  of  phthalid  and  KCN  be  heated  in  the  oil  bath  to 
180-185°  C,  the  mixture  assumes  a  dark  color,  and,  after  three  or 
four  hours,  the  fluid  solidifies.     When  cold,  the  product  dissolves 
in  water,  yielding  a  dark  red  color.     If  now  enough  acid  be  added 
to  just  produce  a  coloration,  in  a  short  time  a  dark-colored  impurity 
is  precipitated,  and,  on  the  further  addition  of  acid  to  the  filtered 
solution,  a  yellow,  semi-crystalline  precipitate   is   thrown   down. 
This  precipitate  contains  N,  and  possesses  the  characteristics  of  an 
acid.     It  dissolves  in  caustic  and  carbonated  alkalies,  with  a  slight 
evolution  of  CO,.     It  is  easily  soluble  in  alcohol,  ether,  benzene, 
and  chloroform,  but  is  insoluble  in  water.     This  acid  melts  under 
decomposition  at  116°  C,  and  has  the  constitution    CjH,0,N. 
Yield,  95  per  cent,  of  the  phthalid  used.     This  compound  may  be 
looked  upon  as  benzylcyanide-o-carbo-  acid,  and  is  formed  accord- 
ing to  the  following  equation  : 

CH-  CH.CN 

/ 
+  KCN  —  C^H^ 

COOK. 

On  boiling  this  with  an  excess  of  KOH,  ammonia  is  given  off,  and 
on  acidifying  the  clear  solution,  a  precipitate  of  little  leaflets  (which 
are  soluble  in  carbonated  alkalies)  is  formed.  The  precipitate  is 
easily  soluble  in  hot  water  and  alcohol,  more  difl^cultly  soluble  in 
ether,  and  insoluble  in  benzene  and  chloroform.  From  the  analvsis 
the  following  fonnula  is  derived  :  C^HgO^,  etc.  (Ber,  d,  chem. 
Ges.,  JSSo,  172.)  J.  II.  S.,  Jb. 

Diinethylazobenzol  as  an  Indicator  in  Alkalimetry.    B. 

Fischer  and  O.  Piiiijpp. 

Indicators  for  the  end-reaction  of  an  acid  which  yield  an  appear- 
ance of  color  rather  than  a  decoloration  are  limited,  in  practice,  to 
the  well  known  ones,  litmus  and  methyl-orange.  The  latter  has  the 
advantacfc  of  permitting  titration  in  presence  of  free  COg,  but  it8 
color-chansjfe,  from  orange  to  pink,  is  scarcely  shaq)  enough  for  the 
color-sense  of  all  analysts.  The  occurrence  also  of  different  chemical 
substances  in  trade,  under  the  name  of  metbyl-orange,  has  led  to  con- 


C-H.     O 
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fusion  and  dissatisfaction  in  the  use  of  this  indicator.     The  authors 

•  

propose    the    use    of    the    free    base,     Dimethylamidodzobenzol, 

Cg  Hj—N-=rN—C,  H^^^rx' instead   of   methyl-orange,  which  is 

the  corresponding  sulpho-acid.  The  base  is  easily  prepared  in  a 
state  of  purity  and  changes  from  lemon-yellow  to  pink  in  passing 
from  alkaline  to  acid  reaction.  To  prepare  the  indicator  the  authors 
dissolve  1  mol.  of  aniline  in  2  mols.  of  HCl  (25  per  cent.),  and 
to  the  cooled  and  dilute  solution  add  1  mol.  of  sodium  nitrite  in  water. 
This  solution  is  poured  into  a  solution  of  1  mol.  of  dimethylanilin  in 
15  grms.  HCl,  and  after  standing,  so  much  sodium  acetate  (about 
30  grms.)  is  added  as  will  cause  it  to  smell  plainly  of  acetic  acid. 
The  resulting  crystals  are  purified  by  recrystallization  from  alcohol. 
In  practice  an  alcoholic  solution,  1 :  200  is  used  as  an  indicator.  It  is 
entirely  unaffected  by  presence  of  free  COg.  With  HCl  it  yields 
even  a  more  brilliant  red  than  with  H^  SO^.  Experiments  with 
filter  paper  saturated  with  the  solution  as  a  substitute  for  litmus 
paper  was  unsatisfactory,  but  plates  of  plaster  of  Paris  (Gyps- 
platen)  similarly  treated  yielded  good  results.*  {Archiv,  d.  Pharm.^ 
223,  11-434).  A.  A.  B. 

On  the  Formation  of  p-Tolnyl-p-methylimisatiu  from 
Dichloracetic  Acid  and  p-Tolnidin.    C.  Duisbero. 

By  the  action  of  p-toluidin  on  dichloracetic  acid,  P.  J.  Myer  ob- 
tained p-toluyl-p-methylimisatin,  which  he  believed  to  be  formed 
according  to  the  following  reaction  : 

2C,H^N  +  CjHgCI^Og  — Ci,H,^N,0  -h  2HC1  -+-  H,0  -+-  H,.. 

Led  by  certain  theoretical  reasons  the  author  has  found  that  in  the 
above  reaction  no  hydrogen  is  given  off,  and,  at  the  same  time,  he 
discovered  the  presence  of  an  intermediate  product  of  the  formula 
CjgHjgNjO,  which  is  oxidized  by  the  oxygen  of  the  air  into 
p-toluylen-p-raethylimisatin. 

p-tohiylam  ido-p-  methyloxindoL 

Obtained  by  the  action  of  p-toluidin  on  dichloracetic  acid  in  the 
cold,  by  the  following  reaction  : 

2C,II,N  +  CgllgCloO^  C^  „H,  ,Ng()  +  2HC1  -+-  Ho. 

*It  is  well  to  reincnilMjr,  in  this  cunuection,  that  culcineil  plantei  generally  coxituiD5<  free 
lime.— B. 
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Easily  soluble  in  hot  alcohol,  ether,  chloroform,  carbon  disulphide, 
and  benzene.  Less  soluble  in  petroleum,  naphtha,  and  water.  Crys- 
tallizes from  alcohol  in  small  white  needles,  which  melt  at  166- 

167°  C. 

Diacetyl'p-toluylam  ido-p  -methyloxin  doL 

In  order  to  determine  the  number  of  imide-  or  hydrol-groups  con- 
tained in  the  intermediary  compound,  it  was  heated  for  several 
hours  in  a  current  of  hydrogen,  with  acetic  anhydride.  The 
product  was  crystallized  from  alcohol,  and  obtained  in  the 
shape  of  pretty,  silken-white  needles,  which,  on  analysis,  were 
found  to  be  the  above-named  compound. 

Ifitroso-p'toltff/lamidchp'fnet/n/loxindol, 

Small  light  yellow  needles,  melting  at  a  temperature  over  222°  C, 
with  decomposition. 

Acetyl'p-toluyl-p-methylpsieudoimisatin. 

Highly  red-colored  lustrous  crystals,  which  melt  at  121-122°  C, 
to  a  blood  red  liquid.  Insoluble  in  water  and  alkalies,  but  readily 
soluble  in  the  usual  solvents. 

A  cetyl-p-methylpseudo  isat  in. 

Lemon  colored  needles,  melting  at  172°  C.  Dissolves  with  dif- 
ficulty in  waler ;  absolute  alcohol,  ether,  carbon  disulphide,  but 
easily  soluble  in  chloroform,  benzene,  etc.  (Ber,  d,  chenu  Ge^,, 
1880^  190.)  J.  H,  S.,  Jr. 

Synthesis  of  Thiopheii.    V.  Meyer. 

Thekule  found  that  on  passing  the  vapor  of  ethylsulphide  through 
red  hot  tubes  that  thiophen  was  formed.  This  reaction,  as  well  as 
others,  had  been  observed  by  the  author  but  were  not  made  public, 
as  none  of  them  seemed  to  be  satisfaclorv  methods.  Notwith- 
Standing  this  he  describes  the  following  experiments. 

Dr.  A.  Calm  tried  to  verify  the  thiophen  formula,  by  the  above 
reaction, 

CH„— CII,  CH  =  CH 

\  \ 

Cllg  CH3  CH  =  CH 

and  in  fact  obtained  a  fluid  which  gave  the  indophenin  reaction  to 
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perfection.  Dr.  Nahnsen  tried  a  whole  series  of  thiophen  syn- 
theses. At  first  he  passed  ethylen  or  illuminating  gas  over  pyrites. 
Benzin  vapor  in  lieu  of  ethylen  gave  the  same  result.  More  inter- 
esting was  the  action  of  crotonic  acid  on  phosphorous  sulphide. 

CH 


HgO  +  C^  H^  S. 


\ 
SH 

Normal  butyric  acid  behaved  in  the  same  manner. 

Isobutyric  acid  treated  with  phosphorus  sulphide  acted  totally 
different,  giving  no  trace  of  thiophen.  Ordinary  valerianic  acid, 
treated  in  the  same  way,  also  gave  thiophen. 

Nahnsen  also  succeeded  in  producing  thiophen  from  paralde- 
hyde and  ether  by  heating  them  with  phosphorus  sulphide. 
{Ber.  d,  chem,  Ges,,  1885,  217.)  J.  H.  S.,  Jr. 

OiLidation  of  Oleic  Acid  by  Potassium  Permanganate  in 
Allialine  Solution.    A.  Soytzeff. 

The  acid  obtained  by  this  oxidation  melts  at  136.5^  C,  and  has 
the  formula  Cjg  Hg^  O^.  It  is  identical  with  dioxystearic  acid, 
the  melting  point  of  which  is,  by  the  author's  determination, 
136.5^—137°  C.  and  not  126'^  C.  as  given  by  Overbeek.  {Jour, 
prakt.  Chem,,  31,  5Jfl,)  F.  P.  V. 

Oxidation  of  Phenol  by  Means  of  Nitrobenzol.  M.  Sieg- 
fried. 

Nitrobenzol  is  shaken  in  the  cold  with  a  solution  of  phenol  in  24 
per  cent,  sodium  hydroxide.  Sodium  oxalate  is  formed,  also  carbon 
dioxide.  The  nitrobenzol  is  reduced  to  azobenzol,  and  at  the  same 
time  a  resin,  soluble  in  sodium  hydroxide,  is  formed.  {Jour,  lyrakt. 
Chem.,'i\,oJ!^,)  F.  P.  V. 

Cyananiliiie  and  some  of  its  l)erivativi*s  (preliminary 
notice).     A.  Sbnf. 

Nitrous  acid  acts  upon  cyananiline  suspended  in  ether  or  glacial 
acetic  acid,  giving  a  crystalline  compound,  C^^  Hj  ^  Nj  Oj  which, 
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ANALYTICAL  CHEMISTE7. 

Test  for  Chlorides  in  tlie  presence  of  Bromides  and 
Iodides.    L.  de  Konixck. 

Objections  are  mentioned  to  the  method  of  testing  based  upon 
the  formation  of  ehrorayl  chloride.  The  following  method  is  re- 
commended. Precipitate  the  mixed  halogens  with  silver  nitrate, 
digest  the  precipitate,  cold,  with  4-5  vols,  of  a  10-15  per  cent,  solu- 
tion of  ammonium  sesqulcarbonate,  filter,  and  add  to  the  fil- 
trate a  drop  of  potassium  bromide  solution.  A  precipitate  of 
silver  bromide  is  given  if  a  chloride  was  present.  A  slight  cloudi- 
ness is  always  seen,  but  this  need  not  interfere  with  the  test  as 
traces  of  chloride  give  a  distinct  precipitate.  If  iodates  are  present 
they  must  be  reduced  to  iodides,  with  sulphurous  acid.  If  cya- 
nides, then  the  precipitate  must  be  heated  until  the  cyanide  is  de- 
stroyed, the  residue  reduced  with  zinc,  etc.  Sulphur  compounds 
have  no  effect.    {Zeit.  anal.  Chem.,  24,  S76.)  F.  P.  V. 

A  New  Method  of  Determining  Clilorine  Yolumetrically. 

E.  BOHLIG. 

This  method  depends  upon  the  great  insolubility  of  silver  oxa- 
late, and  its  almost  instantaneous  interchange  with  metallic  chlor- 
ides in  neutral  solutions.  Thp  solution  of  the  chloride  is  first  boiled 
a  few  seconds  with  basic  magnesium  carbonate  and  filtered ;  an 
aliquot  part  of  the  filtrate  is  then  taken,  and,  after  cooling,  shaken 
with  silver  oxalate.  After  standing,  it  is  filtered,  concentrated  sul- 
phuric acid  is  added  to  half  of  it,  and  it  is  then  titrated  with  chameleon 
solution.  Where  organic  substances  are  present  the  silver  oxalate 
is  precipitated  with  calcium  chloride  and  ammonia  and  the  washed 
calcium  oxalate  titrated.    {Zeit,  anal.  Chem,,  24,  40S.)    F.  P.  V. 

Bottles  for  Reagents  Sensitive  to  Liglit.     A.  Gawa- 

LOOSKI. 

According  to  the  researches  of  Jawin  and  Masson  the  blue,  yel- 
low, brown,  or  black  glass,  in  ordinary  use  for  this  purpose,  is 
incapable  of  absorbing  the  chemically  active  rays.  The  recom- 
mendation is  made  to  use  bottles  of  amber  glass,  prepared  with 
green,  blue,  and  violet  layers,  as  in  fiask  glass.  {Zeit.  anal.  C/iem.y 
24,  409,)  F.  P,  V, 


i 


210  AnsTBACTS  :  analytical  cnEMisTar. 

A  Quick  Method  for  the  Estimation  of  Phosphoric  ieid 
in  Fertilizers.— J.  S.  Wells. 

A  modification  of  Joule's  citric  acid  process.  Two  solutions  are 
made,  viz.:  (A.)  1,400  e.  c.  ammonia  of  0.92,  900  grras.  citric  acid> 
500  c.  c.  water.  {£.)  A  strong  solution  of  magnesium  citrate.  For 
total  acid,  1  grm.  of  the  fertilizer  is  fused  with  3-4  grms.  of  sodium 
carbonate  and  3-4  grras.  of  sodium  nitrate  ;  the*product  is  dissolved 
in  nitric  acid  and  to  the  filtered  solution  is  added  so  much  of  solu- 
tion A  that  no  precipitate  shall  form,  when  it  is  made  alkaline  with 
ammonia.  After  standing  half  an  hour  and  removal  of  any  silica 
that  may  have  separated,  the  solution  is  precipitated  with  solution  B 
and  the  product  is  washed,  dried  and  weighed.  For  soluble  acid,  1 
grm.  of  the  substance  is  treated  with  water  in  the  usual  way  and  then 
precipitated  with  solution  B,  after  addition  of  A  and  excess  of 
ammonia.  Insoluble  acid  is  determined  in  the  residue  after  treat- 
ing with  ammonium  citrate  in  the  usual  process  for  extraction  of 
reverted  acid  by  fusion  with  soda,  etc.,  as  in  the  estimation  of  total 
acid.  Reverted  acid  is  determined  by  difference,  experience  having 
shown  that  it  can  not  be  accurately  estimated  in  the  ammonium 
citrate  solution.  Should  silica  and  magnesia  occur  together,  it  is 
best  to  remove  the  former  in  the  usual  way  before  proceeding  as 
directed.  The  resultg  agree  fairly  with  those  obtained  by  the 
molybdate  method.     {J.  Chem,  Soc,  26t>,  ISo.)  A.  A.  B. 

A  New  Test  for  Titanic  Acid.    R.  Fresenius. 

The  yellow  liquid,  obtained  by  the  action  of  aqueous  sulphurous 
acid  on  zinc-clippings,  or  on  granulated  zinc,  is  mixed  with  a  solu- 
tion of  titanic  acid  containing  1.5  m.  g.  of  the  acid  to  1  c.  c.  The 
color  is  changed  immediately  to  an  intense  red,  becoming  reddish 
yellow,  then  yellow,  and,  finally,  disappearing.  The  rapidity  of 
this  change  depends  upon  the  amount  of  free  acid  present.  Ether 
is  not  colored  when  shaken  with  this  red  liquid.  If  titanic  acid  is 
])resent  in  only  one-tenth  of  the  above  quantity,  or  less,  only  a 
yellow  coloring  is  observed.    (Zeit.  anaL  Chem.^  24, 4^0,)    F.  P.  V. 

Deterintiiatioii  of  Tin  in  Tin  Slags.    R.  Fresenius  and  E* 

HiNTZ. 

A  full  scheme  of  analysis  is  given  for  separating  tin  from  the 
metals  commonly  occuiring  with  it,  viz.:  antimony,  arsenic,  molyb- 
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denum,  tungsten,  lead,  iron,  aluminium,  chromium,   etc.       (Zeit, 
anal  Chem.,  24,  Jfl2.)  F.  P.  V. 

Toughened  Filtered  Paper.— K  H.  Francis. 

Immersion  of  ordinary  lilted  paper  in  nitric  acid  of  1.42  and  sub- 
sequent washing  with  water,  imparts  the  toughness  of  parchment 
paper  without  greatly  impairing  the  original  porosity.  The  pre- 
pared paper  has  ten  times  tlie  tensile  strength  of  ordinary  filter 
paper,  and  may  be  used  with  the  pump  without  a  platinum  cone. 
The  paper  decreases  in  size  and  weight  under  treatment  with  acid,  and 
also  loses  mineral  matter.  It  retains  no  nitrogen.  Filters  intended 
for  use  with  the  pump  may  be  conveniently  prepared  by  dipping 
the  apex  only  in  acid.     {J.  Cfiem,  Soc.y  269,  18 Jf.)  A.  A.  B. 

On  the  Use  of  Sulphuric  Acid  in  place  of  Nitric  Acid 
to  Oxidize  Sulphides,  etc.    E.  Divers  and  T.  Shimidzu. 

The  advantages  of  sulphuric  acid  over  nitric  acid  are  that  it  acts 
gently  so  that  the  acid  may  all  be  added  at  once  to  the  powdered 
substance  ;  that  no  free  sulphur  is  separated  ;  that  many  of  the 
metals,  c,  ^.,  As,  Sb,  Se,  and  Te,  are  ready  for  immediate  treatment 
without  reduction  of  their  oxides  ;  that  the  fumes  (S  Og  and  traces 
of  sulphuric  acid)  are  less  objectionable  and  that  there  is  great 
economy  of  time  and  reagents.  Ferrous  sulphate  is  converted  into 
the  corresponding  ferrous  salt  by  sulphuric  acid.  Mercuric  sul- 
phide (vermilion)  is  attacked  only  by  boiling  sulphuric  acid. 
( Chem,  JVews,  51,  193,)  A.  A.  B. 

Remarks  on  the  Methods  of  Indigo  Testing.    C.  Rawsox. 

The  author  maintains  that  Rau's  modification  of  Fritsche^s  method 
(This  journal,  VL),  yields  pure  indigotin,  but  takes  no  account  of 
indigo  red  or  indirubin.  For  estimation  of  both  ingredients  he  sug- 
gests the  following  method :  One  grm.  of  indigo,  partly  ground  into 
a  paste  with  water,  is  introduced  into  a40oz.  flask  with  500-600  c.  c. 
of  lime  water.  The  flask  has  a  perforateH  stopper,  carrying  funnel, 
inlet  and  exit  tubes.  A  current  of  H  or  coal-gas  is  passed  through 
the  flask,  and  the  flask  is  heated  to  80"  C  ;  200-250°  c.  c.  of  a  solution 
of  sodium  "hyposulphite  "*  arc  then  introduced  and  the  mixture, 
which  soon  takes  a  yellow  tint,  is  boiled  for  half  an  hour.      After 

*  HydnmUphiU  prepared  by  action  of  zinc  npon  eodiam  bisulphite. 
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the  suspended  matters  have  settled,  500  c.  c.  are  withdrawn  i 
the  remaining  liquid  is  measured.  Air  is  drawn  through 
500  c.  c.  for  20  minutes  in  order  to  oxidize  the  hyposulphite  i 
indigo  white.  HCl  is  then  added  to  dissolve  Ca  CO,  and 
precipitate  is  collected  on  a  weighed  filter,  dried  at  105®  C  s 
weighed.  From  the  mixture  of  indigotin  and  indirubin  t\ 
obtained,  the  latter  is  estimated  by  extraction  with  alcohol.  In 
got  in  is  estimated  by  diflferonce. 

The  author  also  discusses  the  permanganate  method  and  si 
gests  modifications  which  reduce  the  errors  incident  to  thatmeth 
{Chem.  Xeic8^  51,  255.)  A.  A.  B 
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Recent  Results  with  regard  to  By-products  obtained 
Coking  Coal  in  the  Simon-Carves  Ovens.    W.  Smti^. 

Results  previously  obtained  with  these  ovens  in  the  hands  of 
author  have  sliown  them  to  be  poor  in  benzenes  and  carbolic  a< 
but  very  rich   in  naphthalene  and  anthracene.      Analyses   of    t 
from    similar   ovens   recently  erected   and  worked    at   somew 
higher    temperatures    and    with    different    coal,  show   closer 
semblance  to  coal  gas  tars,  the    benzene   and   carbolic   acid  be 
more  abundant.     The  experience  of   coal    distillei*8  tends    towa 
the    conolusion    tliat    increase    of  benzene  follows   increased  t< 
peratures,  and  that  the  ideal  conditions  for  obtaining  a  maxim 
yield  of   aroniatics  are  a  bright  red  heat    applied    externally 
a  closed    vessel  containing  the  coal  or  other  crude  material  in 
thin  a  layer  as  possible.      The  author  inclines  to  the  theory  of 
E.  Schulze,  namely,  that  the  primary  })roduets  of   the  dry  disti 
tion  of  coal,  obtained  at  temperatures  relatively    low,  are    phen 
which  split  up  at  higher  temperatures,  yielding   hydrocarbons  j 
water.     He  adds  also  the    suggestion  that,  in  contact  with  red 
carbon,  simple  reduction  of  j>henols  into  carbonic  oxide  and  hyc 
carbons   may    occur.      The   low    yield  of  i)henols   with  excess 
parattines  obtained  in  distilling  shale  or  cannel  coal    in  the    Sco 
parattine  industry  seem  to  contradict  the  theory  of  Schulze,  bu 
may  be    in  this  case  that  the  very  low  terai)erature8  employed 
too  low  for  the  production  of  phenols.     Concerning  the   existe 
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of  Victor  Meyer's  thiophen  in  benzenes,  the  author  finds  it  to  vary 
in  proportion  to  the  temperature  at  which  the  benzenes  are  pro- 
duced. Benzenes  obtained  from  naphthas  obtained  in  the  paraffin 
industry  are  destitute  of  thiophen,  wliile  those  of  the  Simon- 
Carves  process  contain  an  abundance  of  it.  It  may  be  possible, 
therefore,  by  accurate  control  of  the  heat,  to  operate  at  tempera- 
tures which  will  in  great  part  prevent  the  product  of  thiophen. 
(C/iejH.  NetcSy  51, 2oS,)  A.  A.  B. 

The  Illuminating  Power  of  Methane.— L.  T.  Wright. 

Marsh  gas  was  prepared  by  the  process  of  Gladstone  and  Tribe, 
with  a  slight  modification  of  the  apparatus  which  secured  more 
perfect  retention  of  the  vapor  of  methyliodide.  A  Loudon  argand 
burner  with  six  inch  chimney,  and  with  a  metal  cap  for  controlling 
the  air  supply,  was  used.  Photometric  tests  gave  r>.2  and  5.15  can- 
dles per  cubic  foot  per  hour.  The  finme  was  slightly  yellowish  in 
its  luminous  portions,  and  could  be  made  to  jjmoke  copiously  by 
limiting  the  supply  of  air.  Results  are  given  also  to  illustrate  the 
increased  candle  power  obtained  from  a  given  volume  of  ordinary 
coal  gas  when  the  air  supply  is  properly  limited  by  use  of  the  ad- 
justable cap.     {Jour.  Chem,  Soc,  269,  200.)  A.  A.  B. 

Illuminating    Power   of  Hydrocarbons.— P.  F.  Frank- 

LAXD. 

In  continuation  of  experiments  (the  results  of  which  relating  to 
ethylene  and  benzene  have  already  been  published)  the  author  has 
determined  the  illuminating  power  of  ethane  and  propane  uging  as 
before  a  "  Referee's  "  burner  and  calculating  the  results  to  a  con- 
sumption of  6  cubic  feet  per  hour.  The  results  show  :  That  the 
illuminating  power  of  ethane  is  35  candles  or  half  that  of  ethylene 
and  the  illuminating  power  of  propane  is  54  candles.  In  the  paraf- 
fine  series,  excluding  methane,  the  illuminating  power  appears  to  be 
proportional  to  the  carbon  atoms  in  the  molecule.  It  remains  to 
be  seen  whether  this  law  will  hold  good  with  the  higher  members 
of  the  series.     {Jour.  Chem.  Soc.y  269,  235.)  A.  A.  B. 
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Note  on  Methylene  Chloriodide.— J.  Sakurai. 

In  a  recent  paper  the  author  liae  referred  to  this  substanci 
by-product  in  a  reaction  which  yielded  it  in  quantity  too  sati 
fnll  examination.  He  now  prepares  it  by  a  simpler  method,  viz 
the  cautious  addition  of  iodine  monochloride  to  methylene  io 
and  subsequent  distillation,  etc. 

It  is  a  yellowish  liquid,  becoming  reddish  by  eiposnre  to  1 
Deusity,  2,444.  V.D.—  88.14  ;  theory  for  CH,  CI  I,  88.24.  Ai 
sis  8how8  CI,  20.05!i;  I,  72.07^;  theory,  20.11  and  71.95. 
agreemeut  of  these  figures  with  the  results  previously  obti 
confirms  the  author's  views  as  to  the  slioicture  of  a  new  seri 
organ o- metallic  bodies,  containing  methylene,  which  he  has  reci 
described.     (Jour.  Chetn.  Hoc,  269,  108.)  A.  A. 


Artificial  Asbestos  or  Frenrli  Chalk,  for  pocking 
closing  leakages.    J.  C.  Levoir. 

For  packing  in  steam  boilers,  cylinders,  stuffing  boxes,  etc., 
author  recommends  alternate  layei-g  of  hemp  and  absorbent  p; 
saturated  respectively  with  calcium  and  magnesium  chloride 
with  sodium  silicate.  A  precipitate  is  formed  on  the  surfac 
contact  which  effectually  fills  the  pores  of  the  fibrous  mat 
Asbestos  auts  as  a  strong  gritiiling  material  on  all  moving  p 
but  a  stuffing  box  filled  on  Iho  above  plan  has  worked  for  i 
years  without  grinding  the  jiislon-rod,  A  mixture  of  oleic 
red  lead,  quicklime  and  linseed  powder  is  recommended  foi 
screw  threads  of  ste.im  pipes.  Packings  of  the  kinds  describe* 
effective  only  under  pressure,  not  with  a  vacuum.     {Chem.  2 

51,  -'/;.}  A.  A. 
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July  7th,  1885. 

321,453. — Bleaching  wood  pulp  and  other  fibrous  material.  Q.  H. 
Pond. 

The  material  is  bleached  by  the  generation  of  oxygen  in  contact  with  it,  in 
a  bath  of  metallic  oxides  in  water. 

821,469.— Aitificial  stone  or  marble.    W.  H.  Stearns,  Jr. 

Consists  of  sand  or  fragmentary  stone  material  and  Portland  cement,  united 
by  cementitious  compound,  consisting  of  acetic  acid,  terra-japonica,  man- 
ganese borate,  carbonate  of  ammonia,  Glaubers  salt  and  balsam. 

821,466.— Process  of  refining  petroleum.    J.  H.  Tiemann. 
Directly  after  the  treatment  with  acid,  of  the  distillates,  an  anhydrous 
alkali,  alkaline  earth,  etc.,  is  added  to  avoid  washing. 

821,589. — Manufacture  of  hydraulic  cement.    J.  Dimelow. 

821,636. — Apparatus  for  drying  fusible  salts.    R.  S.  Penniman. 

821,661. — Apparatus  for  the  manufacture  of  carbon  bisulphide.  E.  R 
Taylor. 

821,662.— Apparatus  for  the  manufacture  of  carbon  bisulphide.  E.  R. 
Taylor. 

821,771. — Apparatus  for  the  manufacture  of  carbon  bisulphide.  E.  R. 
Taylor. 

821,868. — Apparatus  for  manufacturing  gas  from  sawdust.    Q.  Walker. 

BrUf. — Wood  sawdust  is  fed  to  and  conveyed  through  retorts  by  spiral 
screw  conveyors,  and  the  granular  charcoal  is  conducted  from  the  retorts  to  a 
tight  movable  chamber  by  a  screw  conveyor.  The  gas  resulting  from  the  dis- 
tillation is  conducted  to  a  condenser. 

821,870. — Apparatus  for  washing  and  scrubbing  coal  gas.    F.  Week. 

821,925.— Process  of  distilling  lactic  acid.    C.  N.  Waite. 
Lactic  acid  is  distilled  and  purified  by  the  aid  of  free  steam. 

July  Slst,  1886. 

822,458. — Apparatus  for  producing  ammoniacal  gas.    C.  B.  Lee. 

822,557.— Compound  for  purifying  iron  and  steel.    W.  H.  Purdy. 
Consists  of  red  lead  and  cinnabar,  with  sand  and  water. 

882,608. — Method  of  and  apparatus  for  generating  gas.  C.  W.  Isbell  and 
W.  H.  Taylor. 

Brief. — Water  gas  is  made,  carbureted  in  the  take-off  pipe,  and  fixed  in  a 
separate  body  of  incandescent  fuel.  Steam  is  passed  up  through  one  body  of 
incandescent  fuel,  and  the  resulting  products  of  decomposition  down  through 
another  body  of  fuel  in  the  same  generator,  and  the  resulting  water  gas  is 
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culHireted  by  a  volume  of  oil  vaiKtr,  whlcta  h«s  prevloncly  been  nwd 
■tored  tit  the  time  tbc  air  blast  la  entering  the  fuel,  the  oil  being  raporiz 
hot  products  of  combustion  brought  In  contact  nilh  a  vaporizer  in  the 
off  pipe.  The  carbureted  water  giu  is  fixed  by  paasnge  donn  through  a 
rate  body  of  incandescent  fuel,  which  Is  blnwn  up  nnd  heAtod  independ 
of  the  bodj  of  fuel.  Id  which  gas  is  generated. 

828, T8f.— Apparatus  for  ihe  manufacture  of  while  lead.     H.  O.  BIytb. 

822,802.— Procew  of  making  the  compound  termed  "  Kerite."    A.  G. 

The  process  consists  in  first  mUini;  logether  cotton  wed  oil  and  coal  t 
bitumen,  and  afterward  adding  linseed  oil  and  sulphide  of  antimony  or  ( 
Bulphide,  with  or  without  the  addition  of  sulphur. 

July  nth,  1885. 

822,910.— Manufacture  of  iodoform,  bromoform  and  chloroform. 
Kempf. 

The  corresponding  halogen  compounds  of  the  alkalies  or  alkaline  e* 
are  subjected  to  elecirolysis  la  the  presence  of  alcohol,  aldehyde  or  ace 
with  the  aid  of  heat,  and  with  or  witliout  the  addition  of  carbonic  acid. 

822,996.— Manufacture  of  leathery  compound.    S.  P.  M.  Tasker. 

Fihrous  material  mixed  with  gelatine  is  Iteated  with  tannic  add. 

828,016,— Waterproof  compoaiiion  tor  felt,  paper,  etc.    O.  Zinreck. 

Consists  of  acetate  of  alumina,  acetate  of  lead  and  albumen. 

828,222.- Process  of  eztractiug  gold,  silver  and  copper  from  their  i 
J.  W,  Simpson. 

The  ore  \s  treated  with  a  solution  of  potassium  cyanide,  ammonium 
bnniite.  and  sodium  ddoride,  and  the  mctaU  are  precipitated  from  the  re: 
ing  solution. 

Aiis'i'l  Ml>.  !S85. 

823,402. — Compound  for  waterproofing  lioots,  shoes,  etc.    J.  B.  Dupr 

Consists  of  lur,  tallow  or  steiirine,  beeswax,  and  lurjwQtine  with  alum 
or  suits  of  alumina. 

323,426.— Mutiillic  compound.    F.  Knvanaugh. 

Tisis  is  II  process  for  milking  journal  bearings  by  melting  zinc,  tin,  cop 
lend  mul  cast  iron,  with  u  flux  of  sal-iimmonlui:,  i^ilica  and  borax. 

828.431.— A ppiiratun  for  purification  of  water,    A.  B,  Leeds. 

Wilier  and  aii',  both  under  pressure,  are  passed  tiirough  a  closed  chan 
containing  (lltering  material, 

32:J,4»I).— Aiipiinitus  for  the  manufacture  of  white  lead,     8.  D,  Cornel 

323..>14. — Manufacture  of  methylene  blue  by  electrolysis.    W.  Massert 

^li-tliylune  blue  and  other  homologouN  colors  containing  sulphur,  are 
duccd  from  pariiamido  derivatives  of  primary,  secondary  and  tertiarj-  ami 
and  from  the  liydruzo-  compounds  of  the  latler  by  electrolysis  in  acidut 
solution  and  in  tlic  presence  of  such  xubstauci'?,  ns  under  the  action  of 
electric  current,  separate  out  sulphur  on  the  positive  pole. 
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823,660.~Proce88  of  maDufacturing  illumiDating  gaa.    C.  M.  Gearing. 

The  products  of  combuBtion  of  liquid  fuel,  together  with  a  current  of 
steam,  air  and  a  hydrocarbon  are  simultaneously  injected  into  highly  heated 
retorts. 

828,6C2.— Composition  for  Bengal  lights.    C.  Gerhard. 
Consists  of  strontium  nitrate  and  chlorate,  potassium  chlorate,  powdered 
glass  and  flour,  with  an  alcoholic  solution  of  a  resinous  substance. 

823,680.— Filter  bed.    E.  Holden. 

A  plate  provided  with  minute  tapering  holes,  having  their  smaller  ends  pre- 
sented to  the  flow  of  the  liquid. 

828,694. — Method  of  and  apparatus  for  treating  semi-liquid  substances  with 
purifying  or  other  liquids.    E.  Langen. 

828,754.— Condensed  peptonized  milk.    W.  H.  Thew. 

Augmt  nth,  1886, 

828,959.— Process  of  preparing  the  charge  for  spelter  furnaces.  E.  Phillips 
and  T.  Jones. 

The  zinc  ore  is  mixed  with  lime,  or  flour  and  flux,  and  formed  into  a  cylin- 
drical retort  charge  having  a  central  longitudinal  flue.  These  cylinders  are 
then  placed  in  zinc  retorts  and  subjected  to  external  heat. 

824,018.— Lubricating  compound.    G.  P.  French. 

Consists  of  petroleum,  sal-soda,  potash,  borax,  cream  of  tartar,  parafin 
wax,  bay  or  green  wax,  unctuous  oil  and  plumbago. 

824,048.— Condensing  peptonized  milk.    W.  H.  Thew. 
Milk  is  heated  to  about  55**  C,  and  pancreatic  liquid  is  added.    The  pro- 
duct is  then  sufficiently  heated  to  destroy  the  ferment,  and  condensed. 

824,049. — Condensed  peptonized  milk  with  cocoa.    W.  H.  Thew. 

824,050. — Condensed  peptonized  milk  with  coffee.    W.  H.  Thew. 

824,103.— Process  of  making  a  fertilizer  from  tank  waters.    C.  Gibson. 

The  tank  waters  of  slaughter  houses,  etc.,  are  mixed  with  an  acid  sulphate 
of  an  alkali,  aluminous  cake,  or  aluminium  sulphate,  and  boiled  down  to  expel 
excess  of  water.  The  resulting  mass  is  agitated  with  a  carbonate,  oxide  or 
hydrate  of  an  alkali  or  alkaline  earth  and  ground. 

824,112.— Manufacture  of  beton.     11.  A.  Hudson. 

824,187. — Apparatus  for  continuous  bleaching.    W.  Mather. 

324,177.— Carburetor.    W.  F.  Singer. 

824,1 79. — Process  of  irenerating  hydrogen  gas.     B.  Sloper. 

Adds  an  alkaline  carbonate  lo  the  acid  water,  acting  upon  iron  or  zinc. 

324,200.— Manufacture  of  white  lead.     W.  H.  Wetherill. 
The  tan  bark  usually  used  urouud  the  pots  in  the  Dutch  method,  is  replaced 
by  ground  or  fibrous  spent  licorice. 

324,236.— Mixed  paint.    R.  W.  Davis. 
Consists  of  shell  marl,  oil  and  oxide  of  zinc. 
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Auffutt  18th,  1S85. 

331,471.— ExiractioD  of  sodium  phospbate  from  dags.     L.  Imperator 

The  pboflpluUic  material  is  smelted  with  potnssium  or  sodium  sulplutb 
carbon,  and  the  product  ia  treated  with  carbonic  acid. 

884,505. — Process  of  refloing  or  preparing  copper  for  casting.  W 
Walton. 

Carbon,  mixed  with  the  zinc  oiide  or  carboaat«,  is  added  on  the  mrfa 
the  copper  as  it  melts. 
'    824,523. — Process  of  manufacturing  beer  or  ale.    A.  W,  Blllingi. 

The  process  consists  in  mashing  raw  grain,  Id  remove  the  starch  wit 
extracting  tbc  oils,  adding  diastase,  and  combining  tbe  maah  thus  made 
masb  made  from  mall  and  treating  the  two  together  as  usual. 

834,328.— Apparatus  for  the  manufacture  of  lieer.    A.  W.  Billings. 

824,560.— Polarlscope.    W.  Q.  King. 

824,015. — Manufacture  of  coloring  matter  from  alpha-uaphthol  and  dk 
napbtboi.    L.  Vignon. 

Alpba-napbthol  is  treated  with  suipburic  acid  of  66°  B,  until  a  liquid 
duct  is  obtained,  tben  pure  ice  is  added  to  cool  and  dilute  the  solntioo, . 
which  nitric  acid  of  40°  B.  la  added,  the  temperature  being  kept  below  31 
The  solution  is  then  healed  to  nearly  40°  C,  then  cooled  to  12-15°  C, 
filtered.  The  precipitate  is  redissolved  and  treated  with  potassium  carboi 
In  solution,  to  produce  a  precipitate,  which  is  pressed  and  dried. 

824,080.— Coloring  matter  from  phenylhydrazine.    H.  Ziegler. 

824,658.— Electric  process  of  smelling  oie,  for  the  pro«luctlon  of  al 
brouKcs  and  metallic  compounds.     E.  H.  Cowles  and  A.  H.  Cowles. 

824,050.— Process  of  ek'Ctric  smi'lting,  for  obtaining  aluminium.  E 
Cowles,  C,  F.  Mabery  anil  A.  H.  Cowles. 

Aluminium  ore  is  mixed  with  broken  carhon  and  a  metal.  Tbc  ore  is 
reduced  by  elcclricJt]',  so  tbat  the  aluminium  forms  an  alloy  wilb  the  m 
after  which  tlie  metals  are  aeparrtled. 

824,0S5. — Apparatus  for  generating  liydrociirlion  gas.     J.  Hanlon. 

824.750.— Filtering  paper.     E.  W.  Carter, 

Loose  cut  thread  or  other  fibre  is  mixed  in  tlicpulpto  strengthen  the  pi 

824,701. — Procufrs  of  milking  syrup  and  beer  from  maize      A.  E.  Feroi 

824,700.- Process  of  mnnufacluring  iron  or  steel.     J.  L.  Y.  Sarda. 

Tbc  iron  is  licaled  to  a  red  or  white  beat,  and  immersed  in  a  bath  of  t 
acid  and  soda,  after  which  it  is  reheated,  reuielted,  rolled,  etc. 
Augii't  25tli,   1S85. 

824,800. — Apparatus  fur  genctating  illuminating  gas.  R.  Boeklen 
J.  D.  Avei-ell. 

824,822.— Prouess  of  ranking  beer.     L,  Ernst. 

824.878.— Ro»in  oil.    D.  J.  Ogilvy. 

Rosin  oil  is  treated  with  an  alkaline  salt  of  sodium  or  potassium,  to 
Iralize  the  resinous  aei<?B. 
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824,903. — Apparatus  for  converting  iron  into  steel.    P.  L.  Weimer. 

325,119. — Method  of  vulcanizinij;  rubber.    F.  W.  Seabury. 
The  rubber  is  subjected  to  the  action  of  steam  under  pressure  and  high  heat, 
in  a  vulcanizing  chamber. 

September  8th,  1886. 

325,683. — Application  of  chloride  of  lime  to  bleaching  purposes.   G.  Lunge. 
The  action  of  the  chloride  of  lime  is  hastened  by  the  use  of  acetic  or  formic 
acid. 

325, 7C6.— Apparatus  for  generating  illuminating  gas.  R  M.  Potter  and 
K.  Boeklen. 

Brief. — The  bed  of  fuel  is  raised  to  a  high  heat  by  an  air  blast,  and  the  fix- 
ing chamber  at  the  top  of  the  furnace  is  heated  by  the  products  of  combustion. 
Then  the  blast  of  the  blower  is  shut  off,  fresh  gas  coal  is  supplied  to  the  bed 
of  fuel,  the  exhauster  is  started,  and  n  small  supply  of  air  thereby  drawn  into 
the  fuel  and  gas  from  the  generator.  A  small  supply  of  steam  is  also  admitted 
to  the  fuel,  and  the  gases  distilled  from  the  coal  and  resulting  from  the  decom- 
position of  steam  and  air  are  enriched  with  hydrocarbon  oil  or  gas  generated 
in  retorts  in  the  furnace  walls.  The  mixture  of  gas  and  vapors  is  converted 
into  a  fixed  gas  in  a  fixing  chamber  and  in  a  separate  superheater,  should  the 
latter  be  required.  A  fuel  hopper  provided  with  valves,  an  inclined  grate  and 
rakers,  and  a  sealed  chamber  for  ash  and  spent  fuel  at  the  lower  end  of  the 
grate,  provide  for  charging  and  cleaning  the  generator  during  the  manufacture 
of  gas. 

325,771.— Apparatus  for  producing  ammonia.    C.  A.  Schneider. 

325,827.— Manufacture  of  violet  dye  stuffs.    F.  Fischer. 
Diethylaniline  is  treated  with  perchlormethylmercaptan. 

325,828.— Violet  methyl  dyestuflf.    F.  Fischer. 

326,060. — Process  of  making  hydrates  of  barium  and  strontium.  W.  G. 
Strype. 

A  solution  of  a  sulphide  of  barium  or  strontium  is  subjected  to  the  action  of 
currents  of  air  in  the  presence  of  an  oxide  of  iron. 

September  16th,  1886, 

326,088. — Method  of  rendering  cloth,  wood,  paper,  etc.,  waterproof.  N. 
A.  Alexanderson. 

The  materials  are  impregnated  with  a  solution  of  a  basic  salt  of  aluminium, 
prepared  by  adding  an  equivalent  quantity  of  the  hydrates  or  carbonates  of 
the  alkali,  or  of  the  alkaline  earths  to  a  neutral  salt  of  aluminium.  If  neces- 
sary, tartaric  or  citric  acid  may  also  be  added. 

326,220. — Manufacture  of  compounds  of  India  rubber,  gutta  percha  and  like 
materials.    A.  H.  Huth. 

Earth  wax  and  gums,  or  resins,  are  fused  until  all  volatile  matters  are  ex- 
pelled.    They  are  then  cooled,  pulverized  and  mixed  with  indiarubber,  etc. 

326,221.— Art  of  purifying  water.    J.  W.  Hyatt. 
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826,281.— Soccbarioe  compound.    C.  F&hlberg. 

A  mixture  of  aurcfa  or  grape  augur  uid  benzoic  sulfiaide. 

8S(t,ltl  7.— Munufscturc  of  urti&ciAl  atone  or  tntirble.     8.  Ifizer. 

82(t,42S.— ProcesH  of  purifying  ammooiK  soda.     H.  Qukel),  Jr. 

The  lodiun)  blcarbonaie  is  healed  ia  an  atmosphere  of  carbonic  acid 
expel  the  ammonia,  without  decompoaing  tlie  bicarbonate. 

82e,4«7.— Drfing  oiL    P.  A.  Wittmack. 

A  mixture  of  petroleum,  rosin  or  rosin  oil,  linseed  oil,  cotton  seed  oil  i 
blooxide  of  rouigaiiese. 

820,479.— Dlunfectant.    F.  J.  Cromwell. 

OonaUts  nf  cauitlc  soda,  water,  sulpluit«  of  iron,  gum  camphor,  oil  of  I 
and  puiTcrized  charcoal,  molded  Id  solid  cakes. 

826,488.— Apparatus  for  the  maaofacture  of  illumlnaUng  ga«.    F.  Egm 

Britf, — Gas  is  generated  in  a  furnace  bj  the  combustion  of  a  miiton 
bituminous  coal  (about  two-thirda),  and  coke  (about  one-third),  caused  hj 
admission  of  air,  and  bj  the  decompositioD  of  sLeam,  as  much  steam  be 
admitted  as  is  consisUnt  with  combustioD  of  the  fuel,  and  the  reautiing  gi 
are  drawn  oD  by  an  exhauster,  which  also  serves  to  draw  air  Into  the  f 
chamber.  At  the  same  time  a  rich  gaa  ia  generated  In  a  bench  of  retorta  fr 
coal  or  oil,  and  is  drawn  off  through  the  hydraulic  main  by  the  same 
hauGier  used  to  draw  oft  the  furnace  gas,  whereby  Ihe  hydrogen  and  c 
bonic  oxide  from  the  furnace,  and  the  carbureted  hydrogen  from  the  ret( 
are  intimately  mixed  together. 

SepUtaber  Si,  I88S. 

8:!S,U>>7. — I'rocCKSof  nianufucturlug  pcrmanganalea.— T.  Kempf, 

PerrounganaU-'s  arc  prepared  by  treating  the  solutions  of  mangsoates  el 
Irolytically. 

320,715.— Process  of  mHnufucluring  and  distilling  alcohol  and  hydroc 
boDS,  anil  of  rectifying  and  sgelng  liquors,— D.  D.  Caltanach. 

!)2S,T14I. — Apparatus  for  the  manufacture  and  distillation  of  alcohol,  I 
drocurbons  and  acetic  acid,  and  for  ageing  and  reBning  liquors, — D.  D.  Cai 

830,700. — Process  of  extracting  copper  from  its  ores. — E.  Uarchese. 
Sep(tmb«r  a9th,  1S86. 

a2«,959,— Apparatus  for  making  gas.     W.  P.  Elliott. 

;(3  7.038.— Preservative  for  milk.     8.  Sanbom. 

Consiiitx  of  rfiigar,  salt,  potassium  nitrate,  sodium  carbonate,  sodium  hy 
sulphite  and  calcium  sulphite. 

327,03+.- Appiiral us  for  Ilia  mimufaclure  of  starch.     F.  P.  Stlker. 

327,03'>.— Art  of  manufacturing  starch.     P.  P.  8tiker. 

The  grniu  ia  steeped  under  pressure,  so  as  to  soften  it.  without  disiniegi 
ingii.  W.   R 
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Regular  Mebting — October  2d,  1885. 
Dr.  A.  R.  Leeds  in  the  Chair. 

The  minutes  of  the  meeting  of  September  18th  were  read. 

The  following  gentlemen  were  elected  members  : 

Dr.  S.  E.  Simon,  Littleton  Avenue,  Newark,  N.  J.;  Russell  W. 
Moore,  A.  B.,  M.  S.,  32  West  18th  street,  New  York  ;  Dr.  Bover- 
ton  Redwood,  85  Gracechurch  street,  London,  England  ;  Ferdinand 
Sustersic,  Ph.D.,  Beaumont,  Texas.  The  name  of  A.  Einhom, 
Ph.D.,  12  Gramercy  Park,  New  York,  was  proposed  for  membership. 

Dr.  II.  Endemann  read  a  continuation  of  his  paper  on  Chinoline 
Compounds. 

Dr.  A.  Kinhoi*n  gave  a  resumfi  of  his  paper  on  The  Dynamics  of 
Crystallization,  read  before  the  Royal  Society  in  February  last. 

Messrs.  Casamajor,  Waller  and  Stebbins  were  elected  as  a  Com- 
mittee to  select  officers  to  be  balloted  for  at  the  annual  meeting. 
The  Chair  called  a  meeting  of  the  Board  of  Directors  for  Friday, 
October  16th,  in  the  Library. 

The  meeting  was  then  adjourned. 

C.  E.  MUNSELL,  Recordmg  Secretary. 
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ON  SOME  CRINOLINE   SUBSTITUTION-PRODUCTS. 

By  H.  Endemann,  Ph.  D. 

Between  two  and  three  years  ago  I  made  an  investigation  test- 
ing chinoline  and  some  of  its  products  with  regard  to  its  properties, 
when  treated  with  bromine,  chlorine  and  hypochlorous  acid. 

I  found  that  free  chinoline  reacts  by  preference  with  4  chlorine 
atoms  ;  the  formation  of  a  diehlorchinoline  being  the  result,  how- 
ever ;  monochlorchinolines  are  formed,  but  in  smaller  quantity. 

Using  one  molecule  of  chinoline  in  ether  solution  and  adding 
thereto  1  molecule  of  HCIO,  likewise  in  ether  solution,  a  reaction 
soon  sets  in,  which  is  marked  by  a  growing  turbidity  of  the  liquid 
caused  by  a  separation  of  water. 

After  the  water  had  subsided,  the  ether  solution  was  freed  from 
ether  by  distillation  and  the  residue  was  examined.  As  result  it 
was  found  that  practically  one-half  of  the  chinoline  had  entirely 
escaped  the  reaction,  while  the  other  half  had  been  converted  into  a 
diehlorchinoline,  as  was  proved  by  analysis. 

Tetrahydrochinoline  hydrochlorate  in  water  solution,  when 
shaken  with  a  solution  of  bromine  in  water,  yielded  at  ordinary 
temperatures,  as  end-product,  a  dibromtetrahydrochinoline.  The 
substance  had  lost  its  basic  properties  to  such  marked  degree  that 
I  consi(l(»rod  that  one  bromine  atom  which  had  entered  the  composi- 
tion must  be  in  direct  connection  with  the  nitrogen  atom  thus  : 


/ 


\ /  > 

/ 
/ 


Repeating  the  same  experiment,  with  methyltetrahydrochino- 
line,  a  monobromtotrahydromethylchinoline  was  obtained.  The 
analysis  of  the  product  sifave  3.S.8  ^  bromine.  The  result  is  the 
same  if,  instead,  the  bromine  is  first   dissolved  in  NallO  and  then 
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liberated  by  H^'SO^.  Ether  dissolves  from  the  acid  solution,  the 
monobrom-  compound.  The  water  solution  yields  to  ether  yet 
another  compound,  after  it  has  been  made  alkaline,  which  substance, 
however,  has  not  been  examined. 

In  order  to  ascertain  where  the  bromine  had  entered  the  chinoline 
molecule,  I  modified  tlie  process,  so  as  to  arrive,  if  possible,  at  a 
compound,  which  could  be  easily  distinguished  by  a  simple  chemi- 
cal reaction. 

The  orthoxymethyltetrahydrochinoline,  when  treated  with 
ferric  chloride  was  then  known  to  produce  a  dark  red  color  ; 
the  para-  compound,  which  I  prepared  for  the  purpose,  produced  a 
green  coloration  ;  the  [corresponding  meta-  compounds  I  have  not 
compared. 

In  order  to  prepare  an  analogous  compound,  I  proceeded  as 
follows  :  I  prepared  the  acetyl  compound  of  tetrahydrochinoline, 
dissolved  it  in  ether  and  shook  the  ether  solution  with  so  much 
bromine  in  water  solution  as  would  produce  a  monobrom-  substitu- 
tion product.  The  layer  of  ether  was  removed,  and  the  water  solu- 
tion repeatedly  shaken  with  ether. 

After  uniting  all  the  ether  solutions,  the  ether  was  distilled  off, 
and  the  residue  boiled  with  a  strong  hydrochloric  acid  in  order  to 
split  off  the  acetyl  group. 

On  cooling,  the  mass 'became  almost  solid,  with  crystals  of 
monobromtetrahydrochinoline  hydrochlorate.  This  salt  is  quite 
difficultly  soluble  in  water  containing  free  hydrochloric  acid,  and 
can,  therefore,  easily  be  separated  from  impurities.  Pure  water 
decomposes  the  salt  in  part  into  free  hydrochloric  acid  and  mono- 
bromtetrahydrochinoline. 

Alkali  separates  the  free  base  (melting  pt.  33°  C).  The  hydro- 
chlorate  examined  for  bromine  gave  31.86  ^  Br.,  calculated  32.19  ^ 
Br.  If  the  free  base  be  dissolved  in  methyl  or  ethyl  alcohol, 
and  be  mixed  with  sodium  methylate  or  ethylate  in  calculated 
quantity,  and  heated  in  a  sealed  tube  to  140°  C,  even  for  a  long 
time,  no  reaction  ensues.  If  the  temperature  be  raised  to  180°  C, 
the  bromine  can  be  replaced  in  part  by  either  oxy methyl  or 
oxyethyl,  but  the  reaction  can  never  be  brought  to  an  end  owing 
to  the  high  pressure,  which  is  produced  by  the  simultaneous 
formation  of  gases,  especially  in  the  case  of  the  methyl  compound. 
It  is  best,  therefore,  not  to  prolong  the  heating  too  far  and  to  be 
content  with  a  partial  reaction. 
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If  the  contents  of  the  tubes,  after  filtration  and   evaporation  of 
the  alcohol,  are  treated  with  hydrochloric   acid,  an   easily  soluble 
hydrochlorate  and    the  difficultly   soluble    hydrochlorate    of  the 
monobrom-  compound    are    formed,    and    th^se    can    easily    be 
separated.     The   solution   containing  the    easily   soluble    hydro- 
chlorate yields,  on  addition   of  an  alkali,   the  free  base,  as  an  oil 
which  is  best  separated  from  the  liquid  by  means  of  ether,  from 
which  it  is  recovered  by  distilling  the  ether  off.      These  bases, 
whether  produced  by  means  of  ordinary  alcohol  or  methyl  alcohol, 
produce,  with  a  solution   of   FcgCl^,    a  deep  indigo-blue  color, 
which  gradually  disappears,  leaving  a  mixture  of  a  brownish  color. 

The  hydrochlorate  of  the  methylated  base  gave  18.6  ^  of 
hydrochloric  acid— calculated  18.3  ^. 

0.2685  of  the  hydrochlorate  precipitated  with  Ag  NO3  gave 
0.146  Ag  =  0.049  HCl. 

Platinum  chloride  gives,  in  a  solution  of  the  hydrochlorates  of 
these  bases,  at  first  a  yellow  precipitate,  but  soon,  especially  with 
an  excess  of  platinum  chloride,  the  solution  turns  blue,  and  finally, 
again  yellow.  When  the  bases  are  heated  in  a  closed  tube  with 
hydrochloric  acid,  the  resulting  base  fails  to  give  the  reaction  with 
Fcg  CI  J,  which  is  evidently  due  to  the  removal  of  the  methyl  or  ethyl 
group  from  the  compounds  and  their  replacement  by  hydrogen. 
The  base  thus  obtained  is  not  soluble  in  excess  of  alkali,  which 
would  prove  that  the  bromine  substitution  had  not  taken  place  in 
the  benzol  nucleus. 

The  iron  reaction  with  the  compound  thus  obtained  results  in  the 
production  of  a  dark,  amber-colored  liquid.  The  veiy  unsatis- 
factory yield  of  the  compounds  in  question,  by  the  method 
described,  suggested  the  melting  with  soda  at  180°  C,  and  subse- 
quent conversion  of  the  oxy-  compound  into  the  methyl  ether.  But 
the  reaction  went  differently  from  expectation.  Most  of  the 
monobrom-  compound  was  converted  into  hydrochinoline,  which 
is  formed  by  the  removal  of  II  Br.  from  2  molecules  of  the  com- 
pound and  union  of  the  two  resulting  molecules.  The  hydrochlo- 
rate of  hydrochinoline  was  obtained  by  evaporating  a  solution  of 
the  base  in  excess  of  hydrochloric  acid  under  the  air  pump,  over 
lime  and  sulphuric  acid,  and  thequantity  of  hydrochloric  acid  therein 
wa&  determined  by  dissolving  in  water,  to  which  some  dilute 
nitric  a^id  had  been  added,  since  the  salt  is  partly  decomposed  by 
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water,  and  then  precipitating  with  silver  nitrate.  0.0946  of  the 
hydrochlorate  gave  0.065  Ag. 

Alkalies  liberate  the  base  as  an  amorphous  precipitate  with  a 
melting  point  close  to  160°C. 

From  these  reactions,  I  should  judge  that  the  substitution  of  the 
bromine  for  the  hydrogen  in  the  original  compound,  had  taken 
place  on  the  pyridine  nucleus  of  the  tetrahydrochinoline. 
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ABSTRACTS. 


GENERAL  AND  INORaANIC  CHEMISTRT. 


Examination  of  the  Hnmite  Minerals.    C  von  Wingard. 

The  three  types  of  Vesuvian  huraite  as  well  as  chondrodite  from 
Nyakopparberg  and  humite  from  Ladngrufoan  were  carefully 
analyzed  by  the  author,  who  infers  from  his  results  a  similar 
chemical  structure  and  ascribes  to  them  the  common  formula. 
Mgi3.  (Mg  F)^.  (Mg.  OH)jj  (Si  OJg  {ZeU.  anal  Chem.,  24, 
SU')  F.  P.  V. 

Detection  of  Fatty  Oils  when  Mixed  with  Mineral  Oils. 
F.  Lux. 

A.  The  fatty  oil  is  in  large  amount — 10^  or  more.  A  small 
piece  of  caustic  soda  is  added  to  6  C.C.  of  the  mixed  oils  in  a  test- 
tube;  boil  1-2  minutes.  A  burning  smell  is  noticed  and  the  fluid 
gelatinizes  on  cooling. 

*B.  If  a  negative  result  is  obtained  above,  take  two  medium-sized 
beakers  fitting  into  one  another,  with  a  space  of  1-2  cm.  between 
the  bottoms.  Tn  the  larger,  melt  paraffine  till  it  fills  half  way  be- 
tween the  sides  of  the  two  beakers.  The  inner  beaker  is  filled 
with  paraffine  to  the  same  height.  This  forms  a  convenient  oil- 
bath,  and  a  thermometer  in  it  marks  the  temperature.  Two  test- 
tubes  hold  portions  of  the  oil.  In  one,  small  pieces  of  sodium,  in 
the  other,  a  little  stick  of  caustic  soda  is  put.  They  are  heated, 
without  shaking,  15  minutes  at  200-2 10°C  and  then  cooled.  Even 
2^  of  a  fatty  oil  gives  a  jelly  on  cooling.  {Zeits.  anal  Chem.,  2-t, 
.^57.)  F.  P.  V. 

Composition  and  Analysis  of  Commercial  Qniuine  Sul- 
phate.     W.   KOPPESCHAAR. 

Pure  quinine  sulphate  has,  according  [to  most  chemists,  the 
formula  (^20  Hg^  Ng  02)„.  Hg  SO^ -f-THgO.  It  generally  con- 
tains cinchonidin  sulphate,  and  tlie  presence  of  this  has  caused,  in 
the  author's  opinion,  a  loss  of  l^  in  the  water  determinations.  He 
agrees  with  Hesse,  FlUckiger  and  Robiquet  in  assigning  SHjO  to 
the  crystals.  The  assayer  of  quinine  usually  contents  himself 
with  a  water  determination.     The  quinine,  which  really  decides  the 
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value,  should  be  directly  determined.  This  can  be  done  by  three 
methods:  the  herapathite  method;  the  separation  of  ether;  the  op- 
tical method.  Those  methods  are  discussed  and  the  inaccuracy  of 
the  ether  separation  shown.  Special  stress  is  laid  upon  the  advan- 
tages of  the  optical  method.     (Zeit  anal  Chem.,  24,  S62,) 

F.  P.  V. 


ORGANIC  CHEMISTRY. 

On  o-Nitranilinsulphonic  acid|  and  a  New  Method  of 
preparing  o-Nitranilin.    R.  Nietzki  and  T.  Benckiseb. 

The  sodium  salt  of  acetylsulphanic  acid  was  dissolved  in  5  pts. 
of  strong  HgSO^,  cooled,  and  treated  with  the  calculated  amount 
of  HNO3,  (previously  mixed  with  a  little  HgSO^).  The  reaction- 
product  was  poured  upon  ice,  the  acid  neutralized  with  lime,  and  the 
dark  yellow  solution  of  the  easily  soluble  lime  salt  freed  from 
CaSO^  by  filtration.  During  this  process  the  acetyl  group  is 
partly  eliminated.  The  solution  of  the  lime  salt  was  concentrated 
by  evaporation,  and  the  complete  removal  of  the  acetyl  group  ac- 
complished by  adding  a  little  dilute  HgSO^,  and  boiling  for  a  few 
minutes.  The  nitroamidosul phonic  acid  formed  yields  a  well-crys- 
tallizing K  salt. 

In  order  to  determine  the  position  of  the-NO^  group,  it  was  nec- 
essary to  remove  the  SO  3  group.  This  was  accomplished  by 
heating  the  K  salt  in  a  sealed  glass  tube  with  strong  HCl.  From 
the  reaction-product  orthonitranilin  was  isolated.  The  NO^  group 
is  therefore  in  respect  to  the  NHg  group,  in  the  ortho- position. 
Finally  it  was  tried  to  sulphonate  acetanilide  directly,  and  by 
nitrizmg  this  to  obtain  an  amidonitrosulphonic  acid.  This  the 
authors  accomplished,  producing  a  compound  identical  with  the 
above.     {Ber.  d.  chem,  GcselL,  188')y  29 J^.) 

J.  H.  S.,  Jr. 

Bet  en.    Bamberger  and  Hooker. 

Taking  the  so-called  dioxyretisten  as  a  starting  point,  all  of  the 
important  reactions  of  phenanthrenchiiion  were  repeated  with  it, 
showing  a  j)erfect  analogy  between  the  two  bodies.  The  presence 
of  carbonyl  having  been  shown,  the  more  accurate  name  retenchi- 
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non  is  given  to  the  body.  The  empirical  formula  is  also  coneoted 
to  C,  Q  Hj  f  (C|  Oj|).  By  oxidation  of  retenehinon  with  potassiom 
permanganate  in  alkaline  solution  an  acid,  C].|  H,^  O^  is  gotten. 
TliiH  iH  oxidized  by  sulphuric  acid  and  potassium  bichromate  to  i 
second  Cj^IIgOg:  by  melting  this  with  potassium  hydroxide  a 
third  is  gotten,  C^  5  H^  ^  O,,  which  is  broken  up  into  carbon  dioxide 
and  the  hydrocarbon  C^^  H^^:  by  sodium  amalgam  a  fourth,  C,, 
II JO  O4  18  formed,  which,  distilled  with  lime,  yields  a  hydrocarbon 
C]3  lIjQ.  By  examination  of  these  products  the  authors  are  led 
to  the  conclusion  that  retenehinon  is  methylpropylphenanthren- 
chinon.  Reteu  is  then  methylpropylphenanthren.  {Annai&i  der 
6%€fn.,  239,  102.)  F.  P.  V. 

On  Azonaphthalene.    R.  Nietzki  and  O.  Goll. 

As  the  constitution  of  this  body  had  up  to  the  present  time  not 
been  Hntisfactorily  explained,  the  attempt  was  made  to  convert 
amidoazonaphthalene  into  azonaphthalene  by  Griess'  method.  After 
a  number  of  fruitless  attemjits  the  authors  finally  succeeded  in 
<loin<j  tliis  by  decomposing  ^»-diazonaphthalene  with  boiling  alcohol" 
{Ber.  iL  c/um.  (resell.,  hSS',,  207,)  J.  11.  S.,  Jk. 

(Contributions  to  a  Knowledge  of  the  Diazo-Coiuponnds. 

T.  Gasiokowski  and  A.  Waijss. 

From  experiments  of  J.  Effront,  made  in  this  laboratoiy,  it  was 
found  that  when  the  chlorides  of  diazo- compounds  are  treated  with 
tin-salt,  the  hydrocarbons  themselves  are  formed. 

The  object  of  this  })aper  was  to  ascertain  if  the  chlorides  of  diazo- 
conipounds  would  react  similarly  with  others  than  tin  salts.  (Ber. 
<L  clicin.  Gesell^  ISSr^,  J37,)  J.  II.  S.,  Jr. 

Perchlorphenol  from  Perchlorbenzene.  A.  Webeu  and 
X.  Wolff. 

From  exj)erinients  made  in  this  laboratory,  it  was  found  that 
perchlordiphenyl  on  being  heated  with  alcoholicpotash  is  con- 
verted into  perchlordiphenol.  Other  aromatic  perch  lor-  hydrocar- 
bons show  an  analogous  behavior.  By  this  reaction  perchlorbenz- 
ol  is  also  easily  converted  into  perchlorphenol.  {Ber.  d.  chem. 
Geaell,  ISS.^  S3n.)  J.  H.  S.,  Jr. 
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On  Phenol-dyestuffs.    H.  Bbunneb  and  W.  Robebt. 

In  the  preparation  of  nitrosoresorcin,  and  nitrosoorcin  by  the 

action  of  amyl  nitrite  on  the  mono-  sodium  salts  of  the  respective 

phenoles,  and  precipitating  with  dilate  H,  SO^,  it  was  found  that 

the  washings  deposited,  after  a  while,  dark   crusts,  which  at  first 

were  taken  to  be  azoresorcin,  and  the  corresponding  compound  of 

orcin.     An  examination,  however,  showed  that  only  a  mere  trace 

of  these  compounds  were  present,  while  new  coloring-matters  had 

been  formed.     {Ber,  d,  chem,  Gesell.,  1885^  373.) 

J.  XI.  S.,  Jb. 

On  Methylformyl-o-amidochlorbenzoic  Acid  and  Methyl- 
psendo-chlorisatin  from  m-Chlorchinolinmethylchloride. 

W.  La  Coste  and  J.  Bodewig. 

The  m-chlorchinolin  discovered  by  the  authors  some  time  since 
must  be  represented  by  one  of  the  following  two  formula) : 

H  H  CI  H 


H-Cs' 


or 


C— H   H— C 


— H 


,C— H 


In  the  course  of  experiments  made  to  determine  the  relative  posi- 
tion of  the  chlorine  atom  in  this  compound,  a  derivative  of  isatin 
was  obtained,  whose  formation  from  a  chlorchinolin  is  not  without 
interest.     (Ber.  d.  chem.  Gesell^  1885^  4^8.)  J.  H.  S.,  Jb. 

On  /^-Amidoalizarin.    H.  Bbunneb  and  E.  Chuabd. 

In  the  hope  of  obtaining  a  compound  analogous  to  alizarin  blue, 
y6^-nitroaIizarin,  erythrite,  mannite,  glycose  or  sacharose,  and  con- 
centrated H,  SO^,  were  heated  together ;  in  each  case,  however, 
the  same  product,  namely,  >5-amidoalizarin,  was  obtained.  From 
this  it  will  be  seen  that  the  polyatomic  alcohols  do  not  react  in  the 
same  manner  with  /^-nitroalizarin  as  glycerine  ;  on  the  contrary,  a 
reduction  of  the  nitro-  group  takes  place.  {Ber.  d,  chem.  Oeseli., 
1885,  U5.)  J.  H.  S.,  Jb. 
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Synthetical  production  of  Thiophen.  J.  Volhard  and  H. 
Ebdmann. 

If  succinic  anhydride  and  phosphorus  pentasulphide  are  heated  to 
140°  C.  a  violent  reaction  takes  place.  The  reaction-product  is 
distilled,  and  the  distillate  shaken  up  with  NaOH  4-  aq,  (in  order 
to  remove  noxious-smelling  products)  and  fractioned.  The  frac- 
tion boiling  between  83-84°  C.  is  identical  with  V.  Meyer's 
thiophen  obtained  from  coal-tar  benzene.  A  larger  yield  of  thiophen 
is  obtained  from  sodium  succinate  and  phosphorus  trisolphide. 
(Ber.  d.  chem.  Gesdl,  1885,  4S4.)  J.  H.  S.,  Jr. 

On  Nitrosophenols.    H.  Goldschmidt  and  H.  Schmid. 

A  short  time  since  it  was  shown  that  the  production  of  nitroso- 
phenols  from  chinons  and  hydroxylamine  is  an  easy  matter,  and 
the  authors  now  find  that  the  reaction  is  a  general  one. 

In  this  way  phloron  was  converted  into  nitroparaxylenol. 
According  to  this  new  manner  of  production,  nitroso-p-xylenol  may 
be  looked  upon  as  a  phloronoxim. 

Phloronoxim  on  being  oxidized  with  potassium  ferricyanide, 
yields  nitroparaxylenol,  CJIj,  OH',  1^0, ,  CH,',  CHj*.  On  heating 
phloronoxim  with  tin  and  hydrochloric  acid,  amidoparaxylenol- 
chloride  is  obtained,  which  on  being  treated  with  a  dilute  solution 
of  cliromic  acid  is  converted,  quantitatively,  back  into  phloron. 
Alkalies  precipitate  the  free  amido-p-xylenol  from  the  chloride. 
Experiments  to  determine  the  constitution  of  the  two  o-nitroso- 
naphtols  were  likewise  made.     (Ber,  d.  chem.  GeselL,  1885,  oOS.) 

J.  rl.  S.,  Jr. 

Upon  the  Action  of />-Aniido(]imethylanlineon  Aldehyde. 

G.  NUTH. 

It  was  shown  a  short  time  since  bv  A.  Cahn,  that  benzalde- 
liyde  reacts  with  the  greatest  ease  upon  j9-amidodimethylaniliiie, 
forming  a  compound  CqI15CH=N — Cgll^N  (€113)2  which  he 
called  benzylidenamidodimethylaniline.  The  present  investigation 
was  undertaken  with  the  view  of  ascertaining  whether  other  alde- 
hydes would  react  in  th(»  same  manner  with  /?-amidodimethylaniline. 

Sal  icy  laid  eliyde  gave  o-oxybenzylidenamidodimethylaniline, 
Ccll4(01I)ClI=N— Cell^NCCHsV.  Fine  crystals,  melting  at 
134C.,  and  easily  soluble  in  alcohol  and  ether.  The  compounds 
turn  red  on  being  exposed  to  the  air. 
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From  cuminol  iinder  the  same  conditions,  •  cumylidenamidodi- 
methylaniline  [CeH^(C3H,)CH=N— CeH^N(CH3)g]  was  ob- 
tained.    This  compound  is  easily  soluble  in  alcohol  and  ether. 

Anisaldehyde  gave  />-methoxybenzylidenamidodimethylaniline, 
e,H,(OCH,)CH=N-e,H,N(CII,),. 

Paraoxybenzaldehyde,  cinnamic  aldehyde,  and  piperonal  were 
likewise  tried,  and  in  each  case  gave  the  corresponding  benzyliden- 
compound.     {Ber,  d.  chem,  Oesell.y  1886,  57S,)     J.  H.  S.,  Jb. 

On  the  Products  of  the  dry  distillation  of  Benzeue  suK 
phonate  of  Ammoniam.    Kabl  Egli. 

When  the  ammonium  salt  of  benzene  sulphonic  acid  is  submitted 
to  dry  distillation  for  the  purpose  of  removing  the  HSO3  group,  be- 
sides the  benzene,  a  small  amount  of  a  high-boiling  oil  is  obtained, 
the  nature  of  which  forms  the  subject  of  this  paper.  After  the 
benzene  had  been  distilled  off  at  85^C.,  the  remaining  high-boiling 
oils  were  shaken  up  with  NaOH  and  aq.,  then  acidified,  which  caused 
a  few  drops  of  a  bad-smelling  oil  to  separate  out.  This,  on  xamina- 
tion,  was  found  to  be  phenylmercaptan  CgHgSH.  The  oils  remain- 
ing from  the  treatment  with  NaOH,  were  shaken  up  with  HCl, 
which,  when  made  alkaline,  gave  a  small  amount  of  chinoline.  The 
oils  not  soluble  in  NaOH,  and  HCl,  were  fractioned,  and  from  the 
raction,  boiling  at  240°-280°C.,  sulphobenzid  (CgH^— SOg— C^H^) 
was  obtained.  From  the  same  fraction  after  removing  the  sulpho- 
benzid, diphenyl,  and  phenylsulphid,  were  obtained.  {Ber.  d. 
chem.  Geseli.,  1885,  57o.)  J.  H.  S.  Jb. 
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Abstracts  of  American  Patents  Relating  to  Chemistrj. 


{Fnm  the  Official  Oazetie  (f  (he  U.  S.  Patent  Office,) 


October  6th,  1885. 

827,514. — Waterproofing  compound.— D.  Blackburn. 
Composed  of  glue,  soap,  flour,  salt  and  water. 

827,541.— Method  of  making  illuminating  gas.— W.  P.  Elliott. 

A  generating  furnace  is  charged  with  fuel  and  the  products  of  combustion 
are  passed  through  the  retort  cham1)cr  and  around  the  retorts.  Steam  is  then 
decomposed  iu  the  furnace,  and  the  resulting  water  gas  also  passed  tbroagh 
the  retort  chamber  and  around  the  retorts.  Hydrocarbon  liquid  is  admitted 
directly  into  the  retort  chamber  and  vaporized  around  the  retorts,  the  vapor 
being  immediately  taken  up  by  the  water  gas.  The  gas  and  products  of  dis- 
tillation mingle,  and  are  delivered  at  the  ends  of  the  retort  chamber  and  re- 
torts most  distant  from  the  generating  furnace. 

827,567.— Peptone-Pepsin.— M.  B.  Manwaring. 

A  solution  of  pepsin  is  allowed  to  act  upon  an  acidulated  mixture  of  coago- 
lated  Qgg  albumen  with  water,  and  the  resulting  product  is  reduced  to  scale 
by  evaporation. 

827,509.-  Apparatus  for  dyeing  and  sizing. — S.  Sanford. 

827,618.— Gas  furnace.— W.  Swindell. 

827,636.— Process  of  treating  butter.— E.  J.  Woodruff. 
White  wine,  rennet,  sugar,  salt,  sodium  bicarbonate,  potassium  bicarbonate, 
alum  and  button  are  added  to  the  milk. 

827,646.— Filter.— C.  W.  Bint^ham,  Jr. 

82  7.6 78.  -Manufacture  of  paint  from  metallic  lead. — W.  E.  Harris. 
Lead  is  burnt  in  contact  with  coke,  coal  or  charcoal,  and  the  resulting 
fumes  are  condensed. 

827,70J). — Retort  and  crucible  furnace. — J.  R  Moffitt. 

32 7,S04.— Charcoal  kiln.— W.  A.  Lovelace. 

827.S18.     Waterproofing  fabric.     F.S.Mitchell. 

The  fabric  is  immersed  in  an  alkaline  solution  of  an  aluminium  soap,  dried, 
and  tlien  passed  through  a  solution  of  a  metallic  salt. 

827,H44. — Gas  generating  apparatus. — F.  K.  White. 

/)>/■</. -Gas  from  benches  of  coal  distilling  retorts,  oil  vapors,  products  of 
combustion  from  a  furnace,  and  heated  air  are  passed  in  a  heated  condition 
into  one  or  two  mixing  chambers  having  fuel  chambers  below  and  loosely  laid 
brick  above,  and  provided  above  the  brick  with  suspended  iron  chains  for  re- 
moving certain  imimrities  from  the  gas.  The  reports  of  each  bench  are  con- 
nected at  alternated  ends  by  valved  pipes,  and  valved  pipes  connect  the  lower 
retort  of  each  bench  with  each  mixer.     The  hydrocarbon  oil  vaporizer  is 
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placed  in  the  lower  and  rear  portion  of  the  retort  furnace,  and  is  connected  to 
each  mixer.  An  air  pipe  opening  above  a  water  pipe  in  the  base  of  the  retort 
furnace  connects  with  the  base  of  each  mixer. 

827,871. — Compound  for  harness  oil. — C.  M.  Ely. 

Consists  of  paraffin  oil,  neat's-foot  oil,  gum,  gum  arable,  raw  linseed  oil  and 
ivory  black. 

827,929.— Fire  extinguishing  compound.— G.  W.  Eddison. 
Consists  of  vinegar,  oil  of  vitriol,  copper  sulphate,  zinc  chloride,  alum  and 
phosphoius. 

827,953.— Production  of  blue  dye  stuffs. — A.  Kern. 

Triphcnyl  rosanlliue  is  prepared  by  the  action  of  carbon  oxychloride  (phos- 
gene) upon  methyldiphenylamine,  digesting  the  warm  mass  with  zinc  chloride 
and  carbon  oxychloride,  separating  the  base  and  finally  purifying  by  washing 

with  acids. 

Issued  October  13th,  1885. 

827,981.— Carburetor.— C.  F.  Andrus. 

827,984.— Glass  furnace.— J.  Ashcroft. 

82  7,985.— Paraffin  oil  freezing  machine. — W.  Asher. 

328,016.— Apparatus  for  preserving  by  vacuum  and  pressure. — D.  H.  Dick- 
inson. 

828,024. — Method  of  treating  cottonseed  oil.— J.  B.  Grant. 

The  cottonseed  oil  is  distilled  in  presence  of  nitrogen.  The  oil  is  treated  by 
distilling,  freezing,  pressing,  mechanically  agitating  with  other  fat  and  freez- 
ing the  combined  product.  Oil  is  frozen  by  direct  contact  with  compressed 
carbon  dioxide. 

828,042.— Combined  cupola  furnace  and  converter. — Mr.  Lysett. 

328,066. — Apparatus  for  making  solutions  of  bisulphites. — £.  B.  Ritter  and 
C.  Kellner. 
This  is  an  apparatus  for  the  continuous  production  of  bisulphites. 

828,078. — Composition  for  graining  wood.    A.  Smith  and  P.  A.  Zelie. 
Consists  of  beer,  alcohol,  benzoin,  acid  and  turpentine. 

828,097. — Furnace  for  the  manufacture  of  zinc  white.    8.  C.  West. 

828,134.— Gas  scrubber.    J.  McKay. 

828,149. — Apparatus  for  manufacturing  gas.    L.  Stevens. 

Brief:  Illuminating  gas  is  made  by  first  distilling  coal  or  carbonaceous  ma- 
terial in  connection  with  highly  superheated  steam  passed  through  the  coal 
retorts,  and  the  resulting  gases  are  passed  through  a  vertical  retort  containing 
highly  heated  coke,  and  from  thence  through  a  more  highly  heated  finishing 
retort,  into  which  is  also  admitted  the  fixed  gas  obtained  by  the  admixture  of 
superheated  steam  with  a  volatile  hydrocarbon  within  a  highly  heated  retort, 
under  great  pressure,  whereby  the  gas  is  enriched  to  the  desired  candle  power. 
The  hydrocarbon  retort  is  placed  within  the  mixing  retort,  and  has  a  valve  and 
opening  at  its  rear  end. 


f 
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828,150.— Apparatus  for  manufacturing  illuminating  gas.     L.  Stevens. 

Brief :  Superheated  steam,  at  a  temperature  of  1000°  to  1600''  F.,  is  paoed 
into  the  distilling  coal  in  the  lower  chamber  of  the  retort,  and  the  resulting 
gases  and  vapors  are  fixed  in  the  upper  chamber  of  the  retort.  A  horizontal 
partition  of  loose  tile  resting  on  side  ledges  forms  the  two  chambers  communi- 
cating at  the  rear  end  of  the  retort.  The  mouthpiece  of  the  retort  has  a  par- 
tition matching  the  tile  partition,  and  the  lid  closes  both  chambers.  Steam 
superheaters  are  placed  in  the  furnace  flues. 

828,151.— Process  of  manufacturing  illuminating  gas.     L.  Stevens. 

828,173.— Glass  furnace.    W.  T.  Armstrong  and  R.  H.  Thomas. 

828,228.— Process  of  preserving.    W.  Ihuc. 

Brewers'  grains  are  preserved  by  first  draining  them,  and  then  successively 
treating  them  with  a  solution  of  common  salt,  a  solution  of  dextrine  aod  a 
solution  of  potassium  permanganate.  The  mass  is  then  formed  into  cakes  by 
pressure. 

828,226.— Manufacture  of  mineral  wool.    H.  Kennedy  and  J.  W.  Higgs. 
A  stream  of  molten  slag  is  subjected  to  the  action  of  an  encircling  jet  or  jets 
of  steam  or  air. 

828,227.— Apparatus  for  manufacturing  mineral  wool.  H.  Kennedy  and 
J.  W.  Higgs. 

828,289.— Alloy  for  coating  metals.    C-.  E.  Manby. 

Consists  of  tin,  23-80;^  ;  antimony,  0.5-8.0^  ;  lead,  50-70jt  ;  bismuth. 
0.25-5.0jr. 

828,250.— Fire  extinguishing  compound.    W.  H.  Polleys. 

The  mixture,  which  is  to  be  used  for  diying,  preserving  from  decay,  and 
rendering  fireproof  all  kinds  of  wood  material,  consists  of  borax,  potash, 
alum,  mica  cut  in  hydrochloric  acid,  glue,  salt  and  water. 

828,800.— Process  and  manufacture  of  cigarette  wrappers,  etc.  J.  de 
Susini. 

828,309.— Process  of  purifying  coal  gas.     J.  G.  Hawkins. 

The  oxide  of  iron  is  revivified  in  the  purifying  boxes  by  passing  carbureted 
atmospheric  air  mingled  with  coal  gas  through  the  oxide  of  iron,  the  air  being 
either  at  the  normal  temperature,  or  heated  to  a  degree  below  that  at  which  the 
heavy  hydrocarbons  of  the  tar  are  volatilized. 

■  82S,31(J.— Apparatus  for  distilling.     F.  T.  King. 

328,888.— Filter.     E.  Noppel. 

32S,384.— Apparatus  for  the  treatment  of  sewage.     8.   K.  Page,  C.  E. 
Robinnon  and  W.  Stevens. 
32S,359.— Automatic  gas  machine.     J.  Stubbers. 

828,3(>4.— Lactate  baking  powder.     H.  G.  Underwood. 
Consists  of  an  acid  lactate,  and  the  carbonates  or  bicarbonates  of  the  alkaline 
earths. 
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828,866.— Compositions  for  pencil  leads  and  crayons.    C.  Walpuski. 

828,889. — Regenerative 'furnace  for  steel  making.  F.  W.  Dick  and  J. 
Riley. 

828,400.- Apparatus  for  the  manufacture  of  illuminating  gas.  J.  D. 
Guyer. 

828.408.— Gas  scrubber.     C.  W.  Isbell. 

828,410.— Baking  powder.    G.  A.  Marsh. 

Consists  of  acid  calcium  lactate  and  an  alkaline  carbonate  or  bicarbonate, 
one  or  both  being  previously  treated  with  an  oleaginous  body,  to  prevent  a 
reaction  during  storage. 

328,481.— Photographic  sensitive  paper.    T.  C.  Roche. 
The  paper  or  other  flexible  support  is  covered  with  two  separate  sensitive 
faces  of  gelatine  silver  emulsion. 

828,445. — Vermin  poison.    J.  D.  Womack. 

Consists  of  carbon  bisulphide,  sulphur,  potassium  cyanide,  phenol  and 
phosphorus.  W.  R. 
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PROCEEDINGS  OF   THE  AMERICAN  CHEMICAL 

SOCIETY. 


Regular  Meeting,  November  6th,  1886. 

The  President,  Dr.  J.  C.  Booth,  in  the  chair. 

The  minutes  of  the  meeting  of  October  2d  were  read  and  ap- 
proved. 

The  minutes  of  the  meeting  of  the  Board  of  Directors  of  October 
16  th  were  read. 

The  Committee  on  Nomenclature,  through  Prof.  Breneman,  re- 
ported progress,  and  the  report  was  made  a  special  order  for  the 
January  meeting. 

The  Committee  on  Selecting  Officers  for  1886  reported  through 
Mr.  Casamajor.  The  list  of  candidates  was  ordered  to  be 
printed  and  sent  to  each  member. 

Dr.  A.  Einhom,  of  No.  10  Gramercy  Park,  New  York  City,  was 
elected  a  regular  member. 

Mr.  Milton  W.  Grovesteen,  of  No.  430  West  23d  street, was  pro- 
posed for  membership. 

The  following  papers  were  then  read  : 

Decomposition  of  Phosphates  by  Sodium  Bisulphate,  by  C.  W. 
Volney,  Ph.D. 

An  Analysis  of  Samshu^  a  Chinese  Liquor,  by  C.  E.  Munsell, 
Ph.D. 

The  meeting  was  then  adjourned. 

C.  E.  MUNSELL, 

Recording  Secretary. 
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THE  DECOMPOSITION  OF  PHOSPHATES  BT  SO 
BISTJLPHATE. 
By  C.  W.  VoLNEY,  Pk.D. 

In  giving  an  explanation  of  the  circum stances  ander  wl 
examination  forming  the  subject  of  this  paper  was  sugges 
undertaken,  I  intend  to  show,  by  way  of  introduction,  bow 
facturer  is  sometimes  embarrassed  by  accumulations  of  by-p: 
which,  though  of  intrinsic  value,  and  capable  of  technical  oses 
on  his  hands,  and  compel  bim  to  study  the  location  and  the  s 
in  general,  in  order  to  dispose  of  them. 

Ten  or  more  years  ago  the  manufacture  of  strong  nitric  ai 
ID  America,  a  very  limited  one.  1  was  compelled  to  mam 
it  myself,  being  largely  interested  In  the  production  of  c 
cerine.  The  consequence  was,  that  in  the  years  1874  to  181 
gradually  accumulated  considerable  plant  at  my  works  in  < 
Canada;  and  with  this  also  a  very  large  amount  of  "nitr 
or  sodium  bi sulphate. 

There  was  then  no  conceivable  use  for  this  salt  in  Cai 
would  not  admit  of  any  expensive  handling  or  costly  tra; 
tion,  and  so  it  was  heaped  up,  month  after  month  and  ye 
year. 

The  amount  which  thus  had  collected  I  cannot  now  e 
proximately  estimate;  but  an  idea  may  be  formed  by  c<m 
that  for  several  years,  during  seven  or  eight  months  of  e&i 
ten  thousand  pounds  of  nitric  acid  per  week,  or  thirty  tl 
pounds  of  mixed  acid  were  made.  The  resulting  sodiui 
phatc  formed  quite  a  large,  hill-like  prominence  on  the  si 
the  St.  Lawrence  river. 

I  had  for  a  year  or  two  been  looking  iu  vain  for  a  cust 
take  it  away  for  nothing.  Then  it  came  to  my  notice  tba 
quantities  of  apatite — the  Canadian  phosphate — were  minci 
ferent  localities  of  Ontario  and  Quebec,  and  I  then  made 
trials  of  the  effects  of  the  bisulphate  upon  the  apatite.  I  s 
at  that  time,  a  priori,  that  one  half  of  the  acid  would  certa 
upon  the  mineral,  and  the  first  experiment  verified  this 
However,  any  practical  result  which  might  then  have  been 
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was  counteracted  by  other  circumstances,  among  which  were 
equally  large  accumulations  of  sulphuric  acid  and  certain  commer- 
cial relations,  which  there  and  then  decided  against  the  carrying 
out  of  any  project  for  the  practical  use  of  the  bisulphates  in  the 
decomposition  of  the  Canadian  phosphates. 

As  I  have  already  indicated,  the  working  of  the  process  was 
merely  tentative.  The  bisulphates  were  taken  from  the  heap, 
without  any  examination,  and  thus  used;  the  mineral  phosphate 
was  also  taken  as  found  upon  the  docks,  indiscriminately  picked 
up,  crushed  and  mixed  with  the  bisulphate,  and  melted  with  it. 
The  molten  mass  was  poured  into  cold  water,  the  white  precipitate 
of  calcium  sulphate  washed  by  decantation,  and  in  the  solutions  the 
amount  of  phosphoric  acid  was  determined. 

As  I  had  ground  several  hundi*ed  pounds  of  the  phosphates, 
from  which  the  samples  for  trial  were  taken,  and  as  we  knew  the 
average  amount  of  phosphoric  acid  contained  in  the  whole,  the 
mineral,  after  grinding  and  mixing,  having  been  analyzed  several 
times,  a  comparison  in  each  could  be  exactly  made  in  each  trial. 
Phosphate  and  bisulphate  were,  in  all  cases,  intimately  mixed  to- 
gether and  melted  in  Battersea  crucibles.  The  result  was,  that  in 
no  single  case  was  more  than  one  per  cent,  of  phosphoric  acid  left 
undissolved.  Of  course,  the  product  in  solution  was  sodium 
pyrophosphate.  The  experiments  at  the  works  rested  at  this  stage 
but  the  matter  had  interested  me  so  much  that  1  undertook,  not 
long  after,  the  additional  investigation  in  the  laboratory. 

The  apatite  came  from  mines  near  Perth,  in  the  province  of  On- 
tario. Several  pounds  of  it  had  been  finely  pulverized,  and  phos- 
phoric acid  determined. 

I  abstained  from  deducting  anything  on  account  of  water  or  any 
volatile  substance,  because  I  had  a  number  of  trials  to  make;  the 
powder  was  left  in  a  large  beaker,  and  as  it  had  been  well  shaken 
together,  it  could  be  safely  supposed  that  samples  taken  from  it 
had  the  same  amount  of  phosphoric  acid. 

Three  determinations  were  made;  in  each  case  1  grm.  of  the 
mineral  was  dissolved  in  nitric  acid;  the  undissolved  residue 
amounted  to: 

I.  0.1110.     II.  0.1130.     in.  0.1110. 
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The  phosphoric  acid  determinations  were  all  made  with  i 
date. 

I.  0.3338713  phosphoric  acid. 
II.  0.3834100         "  " 

III.  0.3338800         "  " 

which  would  iiidioate  for  the  mineral  33.4  per  cent,  of  pbOE 
acid. 

The  nitre  cake,  or  sodium  bisulphate,  originated  from  m 
works,  from  the  Brookville  Chemical  Works,  and  from  th« 
Chemical  Works.  In  this  instance  I  deemed  it  of  importance 
termino  in  each  material  the  amonnt  of  water  and  of  fr 
combined  xulpharic  acid. 

1.  Determination  of  Water. — For  this  pnrpose  a  comboBtio 
of  24  inches  length  was  need,  in  which  were  introduced  6  gt 
the  bisulphate.  The  oombustion-tnbe  was  placed  in  a  tro 
sheet  copper,  filled  with  paraffine  and  heated  to  120"  C.  Ac 
of  air,  dried  over  calcium  chloride,  passed  over  it  and  througl 
calcinm  chloride  tubes.  The  figures  obtained  in  this  manner  a 
considerable  differences.  I  then  selected  a  sample  of  each  o 
three  different  salts,  disintegrated  it,  to  facilitate  mixing,  an 
obtain  a.  uniform  sample,  and  made  three  water  determinat 
the  manner  above  indicated. 


The  results  were:  In  5  grms. 
Brockville  Chemical  Works:  0.110  1 


Lodi  Chemical  Works: 


Mr  own  manufacture: 


0.175  ) 
0.1C9  [■ 
0.173  ) 
0.501 
0.600 
0.500 


This  great  difference  may  be  accounted  for  by  the  roai 
charging  the  retorts,  and  of  distilling  nitric  acid,  and  also 
Htoriiig  of  the  nitre  cake  ;  the  last,  for  instance,  was  mostly  e 
to  wind  and  rain.    To  ascertain  the  amount  of  free  acid,  6  g 
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the  three  diiferent  materials  were  dissolved  and  treated  volumetri- 
cally  with  normal  caustic  soda  solution,  with  the  following  results: 

Brockville  Chemical  Works:  0.020 

0.020  }-  =  0,4^. 
0.021 

Lodi  Chemical  Works:  0.035 

0.032  )■  =  0.7j^. 
0.036 


III.     My  own  works.  0.150 

0.160 


I  =3^. 


0.148 

In  the  first  series  of  investigation  1  grm.  of  phosphate]  mineral 
and  1.8  grm  of  bisulphates  were  thoroughly  mixed  and  melted  in 
porcelain  crucibles,  heated  until  white  vapors  appeared,  and,  after 
cooling,  dissolved  in  water.  The  solution  was  filtered  from  the 
residue,  which  was  invariably  white  and  mostly  calcium  sulphate; 
then  brought  to  100  c.c.  and  of  this  20  c.c.  were  used  in  each  case  for 
determination  of  phosphoric  acid. 

This  courae  was  followed  with  all  of  the  samples  of  nitre  cake  on 
hand. 

The  results  with  the  three  diiferent  bisulphates  were: 

I.— 0.064 

0.069  }  Loss  :  0,0007. 
0.066 

II.— 0.065 

0.063  VLoss  :  0.0017. 
0.067 

111.-0.064 

0.007  y  Loss  :  0.0007. 
0.067 

In  regard  to  conversion  of  diphosphate  into  triphosphate,  I  found 
it  necessary  to  leave  the  liquid  containing  sodium  pyrophosphate 
for  at  least  three  days  with  nitric  acid  in  excess,  before  the  molyb- 
date  determination  could  be  successfully  employed.  Considering 
the  results,  I  cannot  account  for  the  discrepancy  between  I.  and  XL; 
that  between  I.  and  III.  might  possibly  be  found  in  the  greater 
amount  of  free  acid  in  bisulphate  III.,  and  in  the  consequent  easier 
decomposition  of  the  mineral. 
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The  idea  suggested  itself  to  obtain  an  idea  of  the  temperatare 
by  which  these  decompositions  commenced  and  could  be  earned 
out. 

Several  trials  were  made  with  boiling  solutions  of  bisnlphates 
and  the  same  mineral;  also  mixtures  of  bisulphate  and  mineral 
were  melted  together  in  a  paralBne  bath,  where  the  temperature 
could  then  easily  be  ascertained. 

In  all  cases  considerable  quantities  of  phosphoric  acid  were  found 
in  solution,  and  when  long  enough  heated,  always  very  nearly  the 
amount  contained  in  the  minerals. 

It  is  certain  that  such  phosphates  will  be  decomposed — that  is,  the 
total  amount  of  phosphoric  acid  will  be  found  in  solution  as  sodium 
phosphate,  when  boiling  solutions  of  the  bisnlphates  are  used;  and 
I  have  reason  to  believe  that  under  pressure,  and  consequently  at  a 
higher  temperature,  this  could  be  done  in  a  comparatively  short 
time. 

In  a  very  similar  way  all  phosphoric  acid  contained  in  slags  from 
the  Bessemer  or  Thomas  processes  can  be  brought  into  solution  as 
sodium  phosphate;  my  investigation  of  this  has  not  been  finished, 
as  the  material  was  exhausted,  and  as  I  found  it  somewhat  difficult 
to  obtain  Blags  of  the  desired  kind  in  this  country. 

I  wish  to  acknowledge  the  courtesies  received  from  Robert 
Rennie,  Esq.,  and  J.  Robison,  Esq.  (both  now  deceased),  who  fur- 
nished me  with  material  required  in  this  investigation. 

Toms  River,  N.  J.,  Oct.  28,  1886. 

{To  he  continued,) 
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ANALYSIS  OF  SAM-SHU,  A  CHINESE  LIQUOR. 
By  Charles   E.  Munsell,  Ph.D. 

The  liquor  known  as  toddy y  arrack^  saJci,  tsin,  and  by  other  names 
in  Eastern  Asia,  is  distilled^from  the  yeasty  liquor  in  which  boiled 
rice  has  fermented  for  many  days  under  pressure.  Only  one  dbtil- 
lation  is  made  for  common  liquor,  but  when  greater  strength  is 
desired  two  or  three  distillations  are  made  ;  and  it  is  this  strong 
spirit  alone  which  is  rightly  called  Samshu,  a  word  meaning 
« thrice  fii-ed."  (The  Middle  Kingdom  :  S.  Wells  Williams.  New 
York,  1883.     Vol.  l,p.  808.) 

This  liquid,  which  has  the  color  of  rich  sherry  wine,  is  imported 
in  large  quantities  and  is  sold  here  (New  York  City)  in  the  shops  of 
Mott  and  Pell  streets  to  Chinamen,  who  are  very  fond  of  it,  not 
only  for  drinking  but  for  preparing  their  opium  for  smoking. 
It  is  not  agreeable  to  the  taste  of  Caucasians,  as  it  tastes  and  smells 
like  spoiled  Jamaica  rum.  Hitherto  the  proprietors  of  the  Chinese 
shops,  where  it  is  retailed,  have  refused  to  take  out  licenses  be- 
cause they  did  not  consider  the  liquid  intoxicating;  in  consequence 
of  this  refusal  a  sample  was  sent  to  the  Health  Department  by 
the  Excise  Commissioners,  with  a  request  for  its  analysis.  The 
results  of  this  analysis  are  as  follows : 

Specific  Gravity  at  18"C 94.84 

Percentage  of  Alcohol,  by  weight 38.81 

«  "        "  "    volume 45.70 

"  "   Saccharose 5.39 

"  "   Glucose 1.19 

"  "   Mineral   constituents 06 

"  **   other  Organic  Solids 2.80 

«  "   Total  Solids 9.44 

Dr.  J.  P.  Battershall,  of  the  United  States  Laboratory,  Port  of 
New  York,  obtained  the  following  percentages  of  Absolute  Alco- 
hol in^samples  of  this  ^'  Chinese  Medicine  " : 

Volame.  Weight. 

No.   1 44.50  37.60 

No.  2 S3.10  27.27 

No.  3 5200  44.42 

These  analyses  show  that  JSam-shu  contains  as  much  alcohol  as 
any  liquor  usually  sold. 
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The  idea  au^esteil  itself  to  obtain  an  idea  of  the  tempent 
by  which  these  decompositions  commenced  and  coold  be  car 
oat. 

Several  trials  were  made  with  boiling  Bolntions  of  bisnlphi 
and  the  same  mineral;  also  mixtures  of  bisniphate  and  mini 
were  melted  together  in  a  paraffine  bath,  where  the  tempenti 
conld  then  easily  be  ascertained. 

In  all  cases  considerable  quantities  of  phosphoric  acid  were  foi 
in  solntion,  and  when  long  enough  heated,  always  very  nearly 
amoant  conttuned  in  the  minerals. 

It  is  certain  that  such  phosphates  will  be  decomposed — that  is, 
total  amount  of  phosphoric  acid  will  be  fonnd  in  solution  as  sod! 
phosphate,  when  boihng  solntions  of  the  bisolphates  are  used;  i 
I  have  reason  to  believe  that  under  pressure,  and  consequently  i 
higher  temperature,  this  conld  be  done  in  a  comparatively  eli 
time. 

In  a  very  similar  way  all  phosphoric  acid  contained  in  slags  fi 
the  Bessemer  or  Thomas  processes  can  be  brooght  into  solution 
sodium  phosphate;  my  investigation  of  this  has  not  been  finisb 
as  the  material  was  exhausted,  and  as  I  found  it  somewhat  difSc 
to  obtain  slags  of  the  desired  kind  in  this  country. 

I  wish  to  acknowledge  the  courtesies  received  from  RoT 
Rcnnie,  Esq.,  and  J.  Robison,  Esq.  (both  now  deceased),  who  I 
nished  mi-  with  material  required  in  this  investigation. 

Toms  Rivkh,  N.  J.,  Ool.  28,  1885. 

[To  be  continued.) 
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ANALYSIS  OF  SAM-SHU,  A  CHINESE  LIQUOR. 
By  Charles   E.  Munsell,  Ph.D. 

The  liquor  known  as  toddy ^  arrack^  saki,  tsin,  and  by  other  names 
in  Eastern  Asia,  is  distilled. from  the  yeasty  liquor  in  which  boiled 
rice  has  fermented  for  many  days  under  pressure.  Only  one  distil- 
lation is  made  for  common  liquor,  but  when  greater  strength  is 
desired  two  or  three  distillations  are  made  ;  and  it  is  this  strong 
spirit  alone  which  is  rightly  called  Samshu,  a  word  meaning 
« thrice  fired."  (The  Middle  Kingdom  :  S.  Wells  Williams.  New 
York,  1883.     Vol.  1,  p.  808.) 

This  liquid,  which  has  the  color  of  rich  sherry  wine,  is  imported 
in  large  quantities  and  is  sold  here  (New  York  City)  in  the  shops  of 
Mott  and  Pell  streets  to  Chinamen,  who  are  very  fond  of  it,  not 
only  for  drinking  but  for  preparing  their  opium  for  smoking. 
It  is  not  agreeable  to  the  taste  of  Caucasians,  as  it  tastes  and  smells 
like  spoiled  Jamaica  rum.  Hitherto  the  proprietors  of  the  Chinese 
shops,  where  it  is  retailed,  have  refused  to  take  out  licenses  be- 
cause they  did  not  consider  the  liquid  intoxicating;  inconsequence 
of  this  refusal  a  sample  was  sent  to  the  Health  Department  by 
the  Excise  Commissioners,  with  a  request  for  its  analysis.  The 
results  of  this  analysis  are  as  follows : 

Specific  Gravity  at  18"C 94.84 

Percentage  of  Alcohol,  by  weight 38.81 

«  "        "  "    volume 46.70 

"  "   Saccharose 6.39 

"  "   Glucose 1.19 

"  "   Mineral  constituents 06 

"  "   other  Organic  Solids 2.80 

«  "   Total  SoUds 9.44 

Dr.  J.  P.  Battershall,  of  the  United  States  Laboratory,  Port  of 
New  York,  obtained  the  following  percentages  of  Absolute  Alco- 
hol in^samples  of  this  ^'  Chinese  Medicine  " : 

Volame.  Weight. 

No.  1 44.50  37.50 

No.  2 S3.10  27.27 

No.  3 6200  44.42 

These  analyses  show  that  JSam-shu  contains  as  much  alcohol  as 
any  liquor  usually  sold. 
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ABSTRACTS. 


GENERAL  AND  INORGANIC  CHEMISTR7. 


Chlorine  Monoxide.     K.  Gabzabolli-Thubnlackh  and   6. 

SCHACHBRL. 

A  new  investigation  of  this  compound  shows  many  errors  in 
the  accounts  of  earlier  investigators.  Careful  analyses  were  made 
to  prove  the  purity  of  the  gas.  It  is  yellowish-brown  and  in  the 
liquid  form  dark-brown.  It  is  not  easily  decomposed  by  sunlight, 
nor  does  it  explode  when  evaporated  at  ordinary  temperatures  if 
organic  matter  is  excluded.  Concentrated  aqueous  solutions  are 
colored  golden-yellow.  The  gas  has  an  extremely  unpleasant  odor 
and  attacks  the  respiratory  organs.  Two  determinations  of  its 
vapor  density  gave  43.69  and  43.42.  Under  a  pressure  of  737.9  nu 
m.  it  boils  at  5.0°-5.1°.  It  causes  a  partial  decomposition  of  cal- 
cium chloride  into  calcium  hypochlorite,  which  the  authors  propose 
to  investigate.     (Annalen  der  Chemiey  230,  273.)  F.  P.  V. 

Solidification.    £.  Kbyeb. 

The  phenomena  of  solidification  of  lavas  and  metals  are  briefly 
pointed  out.  The  accompanying  crystallization,  pulverization  and 
contraction  are  discussed.  The  interpretation  of  the  observed  facts 
does  not  support  Mallet's  theory,  as  to  the  contraction  of  the  earth. 
{Jour.prakt  Chem.,  32,  120,)  F.  P.  V. 

Purification  of  Sulhpuric  Acid.    M.  Kupferschlageb. 

The  author  reduces  the  arsenic  acid^to  arsenious  by  the  means  of 
gaseous  sulphur  dioxide,  which  is  passed  through  the  acid  diluted 
with  its  weight  of  water.  He  then  precipitates  arsenic,  lead  and 
selenium  by  H^S,  passed  to  saturation,  and  allows  the  precipitate 
to  settle  in  a  closed  vessel. 

llie  acid  is  decanted  into  a  retort,  in  communication  with  a  tubu- 
lated receiver,  the  tubulurc  being  directed  downwards  into  the 
wide  mouth  of  a  glass  jar.  The  retort  rests  upon  a  cold  sand  bath 
and  is  surrounded  by  a  double,  circular  grate  filled  with  cold  coke 
on  top  of  which  is  ignited  coal.  The  top  of  the  retort  is  covered 
by  a  sheet  iron  dome.  The  jar  does  not  need  artificial  cooling. 
{Bui  Soc.  Chhn,,  U.SoS,)  M.  L. 


AB8l*BAGl!S  :   ORdAl^C  CHfilOSTBT.  245 

ORGANIC  CHEMISTE7. 


On  Cyanogen  Compounds  of  the  Aromatic  Orthodi- 
amines.    J.  A.  Bladin. 

Cyanogen  combines  easily  with  aromatic  orthodiamines  (1  mol. 
C  N  and  1  mol.  diamine)  to  form  compounds  having  the  general 
formula  CJ  Hj^-gN^  (where  n=8.9,  etc.),  which  are  more  stable 
than  the  cyanogen  compounds  of  monamines.  They  are  very 
strong  bases,  forming  with  acids  two  series  of  salts,  containing  1  or 
2  mols.  of  a  monobasic  acid.  On  heating  these  compounds  on  the 
water-bath  with  HCl,  an  NH  groap  is  split  off  and  replaced  by  an 
oxygen  atom 

The  oxygen  compounds  so  obtained  are  likewise  bases,  but 
weaker  than  those  from  which  they  are  derived.  They  unite  with 
1  mol.  of  a  monobasic  acid  to  form  salts  which  are  easily  decom- 
posed by  water.  They  likewise  have  the  character  of  weak  acids,  as 
they  are  soluble  in  KOH,  but  are  precipitated  therefrom  by  COg, 
etc.     {JBer.  d,  chem.  Geseli.y  1886,  666.)  J.  H.  S.,  Jb. 

On  a  few  Benzoyl  Deriratires  of  Aromatic  Amines.  O. 
Hbss. 

Benzoyl  chloride  on  being  heated  with  dimethylaniline  for  some 
time  at  190**  gave  benzoylmonomethylaniline.  Large,  clear  crystals 
melting  at  63°. 

Benzoylmonethylaniline  was  likewise  obtained  from  benzoyl 
chloride  and  diethylaniline.  Crystals  similar  to  those  of  the 
previous  compound,  melting  at  60°. 

Benzoylmonomethyl-^-naphthylamine  was  obtained  from  dimeth- 
yl-ar-naphthylamine.  Light  colored  crystals.  Melting  point  121". 
(JBer.  d.chem.  GeseU.^  1885,  685.)  J.  H.  S.,  Jb. 

Benzyl  etliers  of  tlie  brominated  nitrophenols^  and 
tlieir  beltavior  by  reduction.    G.  Roll  and  O.  HOlz. 

Mono-  and  dibrom-o-nitrophenol  and  mono-  and  dibrom-p-nitro- 
phenol  were  used  in  this  research.  The  benzyl  ethers  were  formed  by 
the  action  of  benzyl  chloride  upon  the  salts  of  the  brominated  nitro- 
phenols.   These  were  subjected  to  the  action  of  tin  and  hydrochloric 
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acid,  and  were  not  only  reduced,  but  at  the  same  time  saponified.  In- 
stead of  the  expected  amidobenzyl  ether,  amidophenols  were  ob- 
tained. Other  reducing  agents  were  tried,  but  no  amidobenzyl  ethers 
were  obtained,  unless  an  unexamined  substance  gotten  with  sodium 
amalgam  should  prove  to  be  the  ether.  {Jour,  prald.  Chem.y  32, 
50.)  F.  P.  V. 

p-  Brom-0-amidophenol.    F.  SohGtt. 

p-Brom-o-nitrophenol  was  reduced  with  tin  and  hydrochloric 
acid.  The  brominated  amidophenol  was  then  gotten  in  the  form 
of  slightly  yellow  needles,  soluble  in  cold  alcohol,  ether  and  benzol 
and  in  hot  water,  chloroform  and  carbon  bisulphide.  Melting  point 
128"^.  Various  salts  were  examined.  The  base  seems  identical 
with  the  reduction  product  from  p-brom-o-nitrophenol  benzyl- 
ether  described  above.     {Jour,  prakt.  Chem,y  32,  61.)    F.  P.  V. 

Br  oiti  am  idophenols. 

These  bodies  were  gotten  by  the  reduction  of  the  bromnitro- 
phenols,  or  their  benzyl  ethers.  The  paper  contains  an  account  of 
the  preparation  of  several  of  these,  together  with  their  compounds, 
and  a  description  of  some  of  their  physical  properties.  {Jour,  prakt. 
CMm.,  32,  C>5.)  F.  P.  V. 

Contributions  to  a  Knowledge  of  the  Terpenes  and 
Essential  Oils.    O.  Wallach. 


This  is  a  continuation  of  the  research  noticed  in  previous  ab- 
stracts. Bomeol  is  shown  to  act  as  a  saturated  secondary  alcohol, 
having,  however,  the  power  to  form  unstable  compounds  with 
bromine  and  the  halogen  hydrides.  By  means  of  potassium  bisul- 
phate  caraphene  can  be  isolated  from  bomeol.  Borneen  is  a  mixt- 
ure of  the  decomposition  products  of  camphene.  Camphene,  on 
treatment  with  bromine,  gives  a  monobromide  while  dipentine 
gave  a  tetrabromide.  Russian  and  Swedish  turpentine  are  identical 
and  consist  of  j)inene,  sylvestrene  and  dipentene.  Sylvestrene 
gives  a  chloride  melting  at  72°.  Terpinol,  CgpHg^O,  does  not  exist 
Terpin  hydrate  is  saturated  and  melts  at  116-117°.  On  boiling  with 
acids  terpinol  is  formed.  This  is  a  non saturated  monatomic  alcohol. 
It  gives  a  dipenten tetrabromide,  also  a  chloride  melting  at  70°. 
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Teq)inen  is  formed  by  deoompoBing  terpin  hydrate  by  dilate  sal- 
pharic  acid.  The  author  appends  a  classification  of  these  terpenes 
depending  upon  their  boiling  points  and  halogen  compounds. 
(Annalen  der  Chem.,  280,  ^^.)  F.  P.  V. 

On  Lemon  Oil.    6.  Bouchabdat  and  J.  Lbfort. 

The  authora  find  that  on  distillation  and  treatment  of  oil  of 
lemon  \irith  dry  HCl,  the  solid  monochlorhydrat^s  obtained  have,  in 
general,  the  properties  of  the  chlorhydrate  of  turpentine — boiling 
point  between  206°  and  208°  and  melting  between  129°  and  183° — 
but  differ  in  optical  properties.  They  are  all  laevorotatory,  while 
all  of  the  hydrocarbons  were  -dextrorotatory.  Water  hardly  acts 
upon  these  hydrochlorides. 

The  authora  conclude  that  lemon  oil  is  a  very  complex  body, 
composed  principally  of  hydrocarbons  of  the  C^^  H^  *  class  and  a 
small  quantity  of  cymole.  The  most  abundant  of  the  hydrocar- 
bons of  the  C*®  !!*•  class  is  citrene,  boiling  at  -f-  178°,  rotating 
polarized  light  more  than  H-  106°,  and  yielding  directly  a  dichlor- 
hydrate  without  optical  properties.  There  are  several  hydrocarbons 
boiling  below  162°,  whose  monochlorhydrates  differ  in  rotatory 
power.     (JReperL  de  Pharmacie  lSy44S.)  M.L. 

Lupanine  from  the  Seeds  of  Lupinns  Angustifolius. 
M.  Hagbn. 

This  alkaloid  was  extracted  by  exhaustion  with  alcohol  acidified 
with  hydrochloric  acid.  After  freeing  from  alcohol  and  concen- 
trating it  was  made  alkaline,  shaken  with  petroleum  ether  and  the 
base  removed  with  hydrochloric  acid.  The  alkaloid  forms  a  honey- 
like, uncrystallizable  syrup,  yellow  with  green  fluorescence,  in- 
tensely bitter  taste  and  has  an  unpleasant  odor.  It  attacks  the  skin 
and  fumes  with  hydrochloric  acid.  It  is  slightly  soluble  in  water, 
difficultly  in  alcohol,  easily  in  ether,  chloroform,  etc.  It  cannot  be 
distilled,  not  even  with  steam.  From  analyses  of  its  salts,  the 
formula  Cu  H,^  N,  O  is  deduced.  It  is  a  mon-acid,  tertiary 
amine  base.     (Annalen  der  Chem.y  230,  S67.)  F.  P.  V 

Cuprein  and  Homocfainln.    O.  Hbssb. 

Cuprein  loses  its  two  molecules  of  water  at  120-125"  and  then 
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melts  at  198°.  In  acid  solution  it  polarizes  strongly  to  the  left 
It  is  a  strong  base  forming  neutral  and  acid  salts,  a  number  of  which 
the  author  prepared  and  examined.  With  ammonia  it  does  not 
unite,  but  does  so  with  other  inorganic  bases.  Diacetylcuprein  re 
suits  from  the  action  of  acetic  anhydride  upon  cuprein.  It  melts 
at  88°.  Concentrated  hydrochloric  acid  changes  cuprein  into  apo- 
chinin.  Methyliodide  gives  cupreinmethyliodide,  and  the  chloride 
is  gotten  by  digesting  this  with  silver  chloride.  Cupreinmethyl- 
hydroxyd  is  gotten  by  decomposing  the  methyl  sulphate  with 
baryta  water.  Cuprein  combines  with  chinin  to  form  homochinin. 
This  last  is  to  be  stricken  from  the  list  of  cinchona  alkaloids. 
{Annalen  der  Chem,,  230,  55.)  F.  P.  V. 

Fulniinnrlc  acid.    A.  Ehbenbbbg. 

By  the  action  of  hydrochloric  acid  (under  pressure  and  heated) 
on  silver  fulminurate,  hydroxy lamine  and  ammonium  chloride  were 
formed.  Quantitative  tests  show  that  two  nitrogen  atoms  of  the  acid 
go  to  form  the  ammonium  chloride  and  one  hydroxylamine.  When 
the  reaction  takes  place,  at  ordinary  temperatures,  hydroxlamine 
and  a  new  nitrogenous  acid  substance  were  obtained.  Potassium 
fulminurate  suspended  in  alcohol,  decomposed  by  hydrochloric 
acid,  yielded  an  oily  liquid  which  is  not  fulminuric  ether,  and 
which  undergoes  spontaneous  decomposition.  By  continuing  the 
action  of  hydrochloric  acid  a  crystalline  acid  is  gotten.  {Jour, 
prakt.  Chem.,  32,  07.)  F.  P.  V. 

Chlor-  and  Bromfulminuric  acid.    A.  Eheenberg. 

The  experiments  of  Kekule  on  this  subject  were  made  in  the 
presence  of  water.  In  these  experiments  silver  fulminurate  was 
suspended  in  ether  and  chlorine  passed  through.  Monochlorful- 
minuric  acid  is  thus  formed.  The  ether  is  removed  by  a  current  of 
air.  The  acid  is  decomposed  by  distillation,  by  water,  etc.  So  too 
with  its  salts.  Similarly,  bromine  is  dropped  into  ether  having 
silver  fulminurate  suspended  in  it  and  monobromfulminuric  acid 
is  gotten.  This  is  soluble  in  alcohol  and  ether.  It  is  more  stable 
than  the  chlorine  com])ound.  The  compound  with  iodine  was  ob- 
tained, but  has  not  yet  been  fully  examined.  It  is  easily  decom- 
posed.    (Joui\  prakt,  Ghem.^  32,  J 11-)  F.  P.  V. 
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On  Nitropseudocumene^  Psendocumidine  and  Pseudo- 
cumenoly  holding  the  Position  1^  3,  4,  5.    E.  Edleb. 

The  mono-derivatives  of  pseudocumene  known  up  to  the  present 
time  belong  to  the  symmetrical  series  1,  8,  4,  6.  In  order  to  obtain 
isomers  holding  different  positions,  psendocumidine  was  acetylated, 
then  nitrated,  and,  after  splitting  off  the  acetyl  group,  the  nitro- 
pseudocumidine  was  treated  with  nitrous  acid  and  the  resulting 
diazo-  compound  boiled  with  alcohol,  thus  obtaining  a  second  nitro- 
pseudocumene,  from  which  in  turn  the  corresponding  cumidine  was 
obtained.     {JBer.  d.  chem.  GeselL,  1885,629.)  J.  H.  S.,  Jb. 

On  the  Occurrence  of  Carbo-  Acids  in  Goal  Tar.    E.  E. 

SCHULZB. 

In  the  course  of  an  investigation  of  the  high-boiling  phenols  in 
coal  tar,  the  author  found  also  a  carbo-  acid,  which,  on  investigation, 
turned  out  to  be  benzoic  acid.      {Ber.  d.  chem,  Gesell,,  1885,  616.) 

J.  H.  S.,  Jb. 

ANAL7TICAL  CHEMISTE7. 


Determination  of  Tannic  Acid.    F.  Jean. 

In  the  middle  of  a  piece  of  black  cloth  put  a  disk  of  2  inches 
diam.  cut  from  white  paper.  Place  on  the  disk  a  beaker  of  800 
c.c.  capacity,  and  85  mm.  in  diameter.  The  beaker  carries  a  mark 
indicating  200  c.c. 

Put  into  the  beaker  5  c.c.  of  a  solution  conlaining  10  c.c.  HCl 
and  14  grammes  of  ferric  chloride  per  litre  and  fill  to  the  200  c.c. 
mark  with  ordinary  water.  Then  run  from  a  burette  a  solution 
containing  0.1  grm.  of  pure  tannic  acid  in  100  c.c.  of  water  until 
the  white  spot  made  by  the  paper  on  the  black  cloth  is  no  longer 
perceptible  through  the  liquid  of  the  beaker.  By  a  similar  opera- 
tion with  the  decoction  of  the  bark  to  be  analyzed,  the  amount  of 
tannic  acid  is  easily  determined.  The  essential  condition  is  that 
the  decoction  shall  contain  about  0.1  ^  of  tannic  acid.  This  is 
secured  by  taking 

1.5  grm.  of  European  oak  bark, 
or  1.  grm.  of  African  oak  bark, 
"  0.5  or  0.6  grm.  of  quebracho, 
"  0.4  or  0.5  grm.  of  bark  extracts  and  sumac, 
"  0.250  grm.  of  cachou. 


250  ABSTBACrTB  .*   ANALYTICAL  CHBIOSTBY. 

The  process  gives,  according  to  the  author,  an  approximation 
within  .5^  of  the  total  astringent  expressed  as  tannic  acid. 

To  determine  the  gallic  acid  a  solution  containing  about  0.2  ^  of 
the  astringent  acids  is  taken  ;  50  c.c.  of  this  are  diluted  to  100  co. 
and  total  acids  are  determined  as  above.  Then  in  50  c.c  of  the 
original  solution  are  put  2  grammes  of  powdered  skin,  which  are  left 
for  2  hours,  then  filtered  through  muslin ;  the  skin  is  washed,  collect- 
ing all  the  liquids  in  a  100  c.c.  graduate,  and  10  c.c.  of  solution  of 
pure  tannic  acid  at  1  ^  are  finally  added. 

The  100  c.c.  contains  0.1  gnn.  of  tannic  acid,  plus  the  gallic 
acid  of  the  sample.  The  difference  between  the  quantity  of  solu- 
tion of  tannic  acid  of  1  ^  and  the  quantity  of  solution  to  be  em- 
ployed to  produce  the  obscuration  of  the  white  disk,  is  due  to 
the  gallic  acid,  and  a  calculation  gives  its  amount.  (li^}eri.  de 
Pharmacies  13,-W^O  M.  L. 

A  Test  for  Olive  Oil.    A.  Audoynaud. 

Take  a  test  tube  15  c.c.  in  length  and  15  m.m.  in  diameter,  di- 
vided into  cubic  centimeters,  and  measure  into  it  2  c.c.  of  the  oil  to 
be  tested  ;  then  add  0.1  grm.  of  finely  powered  potassium  dichrom- 
ate  and  shake  for  a  few  minutes.  Pour  in  nitroso-sulphuric  acid 
until  the  volume  reaches  4  c.c,  and  shake  again  ;  the  liquid  becomes 
brown-red  ;  after  few  minutes  add  enough  ether  (65")  to  bring  the 
volume  to  5  c.c.  The  mixture  is  then  agitated  and  allowed  to 
stand  a  few  moments  when  the  oil  comes  to  the  surface  with  a 
peculiar  coloration. 

For  pure  olive  oil  this  color  is  green  ;  an  oil  containing  at  least 
5^  of  sesame  oil,  peanut  oil,  cotton  seed  oil,  or  poppy  oil  gives  a 
coloration  varying  from  yellow-green  to  yellow  or  even  reddish- 
yellow.  On  adding  water  this  color  is  more  apparent.  {Hepert. 
de  Fharmacie,  \^yJf98,)  M.  L. 

On  a  New  Separation  of  Nickel  and  Cobalt.    M.  Tlinskl 

The  principle  of  this  separation  depends  upon  the  formation  of 
metallic  nitroso-  compounds  with  nitroso-y^-naphthol,  which  have 
different  degrees  of  solubility  in  HCl  and  HCgHjO^and  may  be 
separated  from  one  another  by  filtration.  (JBer.  d.  chem.  Gesell., 
1885,  699.)  J.  H.  S.,  Je, 
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Yolumetric  determination  of  tlie  alkaline  earths,  and 
the  sulphuric  acid  combined  with  them.     O.  Knoflbr. 

To  the  solution  of  the  alkaline  earths  phenolphtalein  methyl- 
orange  is  added,  then  hydrochloric  acid  to  acid  reaction,  and  the 
temperature  raised  to  boiling.  A  two-tenths  normal  sodium  car- 
bonate solution  is  then  added  till  a  rose  color  is  obtained,  and  then 
1  c.  0.  in  excess.  Filter,  wash  and  titrate  with  two-tenths  normal 
acid.  After  deducting  acid,  the  amount  of  sodium  carbonate  cor- 
responds to  the  amount  of  alkaline  earth  present.  Where  these 
earths  are  mixed  they  must  first  be  separated.  Magnesium  com- 
pounds must  be  removed,  and  the  presence  of  ammonium  chloride 
avoided.  To  determine  the  combined  sulphuric  acid  a  solution  of 
hydrochloric  acid  is  added  to  acid  reaction,  then  sodium  carbonate 
to  alkaline,  then  an  excess  of  a  solution  of  barium  chloride  (alkaline 
reaction  disappears).  Then  add  sodium  carbonate  until  the  alkaline 
reaction  is  restored.  Filter,  wash  and  titrate  with  hydrochloric  acid. 
Two-tenths  normal  solutions  are  used  throughout.  The  number  of 
c.  c.  of  acid  and  barium  chloride  used,  less  the  sodium  carbonate 
multiplied  by  .008,  give  directly  grams  of  SO,.  Modifications  are 
given  for  special  cases.  (Annalen  der  Chem,^  23O9  3^5,)  F.  P.  Y. 

On  Fractional  Distillation  in  a  Current  of  Steam.    M.  J. 

On  one  occasion  the  author  had  to  separate  two  fluids,  one  of 
which  volatized  easily,  while  the  other  was  decomposed  at  a  rather 
low  temperature.  As  the  process  of  distilling  in  vacuo  presented 
some  difficulties,  he  tried  to  accomplish  the  separation  by  distilling 
with  steam.  Naumann  has  shown  that  fluids  not  miscible  with 
water  are  distilled  over  by  means  of  steam  at  temperatures  lying 
below  the  boiling  point  of  water.  In  fractioning  a  mixture  of  this 
kind,  there  is  not  much  danger  of  decomposition.  In  distilling, 
care  was  taken  not  to  use  a  too  strong  current  of  steam,  and  the 
distillate  was  collected  in  2  or  8  portions,  each  of  which  was 
dried  and  fractioned  separately.  For  example,  a  mixture  of  25  0.  c. 
toluene  and  25  c.  o.  nitrobenzene  was  distilled  in  a  current  of  steam, 
and  22.5  c.  c.  toluene  and  23  c.  c.  nitrobenzene  were  recovered. 
(Ber.  d.  chem.  GeseU.,  1885, 577.)  J.  H.  S.,  Jb. 
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Abstracts  of  American  Patents  relating  to  Chemistry. 

{From  the  Official  GaeeUe  of  the  U.  8.  Patent  Office.) 

October  20, 1S85. 

828,404.— Mordaunt.—M.  Conrad. 

Consists  of  laevulinic  acid,  oil  emulsion,  thickening,  such  as  starch  and 
acetic  acid,  and  a  solution  of  tannic  acid. 

828,465* — Process  of  printing  textile  fabrics. — M.  Conrad. 

The  fabric  is  printed  with  a  color  prepared  with  laevulinic  acid,  oil  emulsion, 
acetic  acid  and  starch,  and  a  solution  of  tannic  acid  in  tragacanth  water,  and 
then  submitted  to  the  action  of  steam. 

828,477.— Manufacture  of  crystal  alum.— H.  C.  Freist. 

A  solution  of  aluminium  sulphate,  containing  iron,  is  treated  with  potassium 
chlorate,  or  other  oxidizing  agent,  to  convert  the  ferrous  oxide  into  ferric 
oxide.  Either  after  or  before  removing  the  impurities,  potassium  sulphate, 
ammonium  sulphate  or  sodium  sulphate  is  added  to  the  solution,  and  the  alum 
is  crystallized  out. 

828,478.— Manufacture  of  hydrate  of  alumina.— H.  C.  Freist. 

Bauxite,  or  other  aluminous  material,  is  pulverized  and  mixed  with  sodium 
sulphate,  calcium  carbonate,  coal  dust  and  fluor  spar,  and  subjected  to  heat. 
The  resulting  ma^s  is  leached,  and  tlie  solution  treated  with  a  metallic  peroxide 
to  remove  the  iron.  The  clear  solution  is  then  subjected  to  the  action  of  car- 
bon dioxide,  to  form  sodium  carbonate,  and  precipitate  the  aluminium  as 
hydrated  oxide. 

328,528. — ^Manufacture  of  ice  and  apparatus  therefor. — A.  Schmitz. 

328«532. — Electrical  apparatus  for  separating  gold  from  ores. — W.  J. 
Tanner. 

328,534.— Apparatus  for  preserving  and  pressing  beer. — F.  Widmer. 

328,589.— Paint  solvent.— J.  Kotoba. 

A  mixture  to  remove  paints,  oils,  or  varnishes,  consisting  of  rain  water, 
sodium  carbonate,  vinegar  and  slacked  lime. 

328,011.— Process  of  rcmeltiug  soap. — J.  C.  Ralston. 

328,643.— 3Iixed  paint.— L.  Brown. 

Consists  of  powdered  sand  iron  ore,  combined  with  whiting  or[other  coloring 
matter. 

328,644. — Powder  for  roofing  and  other  purposes. — L.  Brown. 
Consists  of  pulverized  sand  iron  ore. 

328,645. — Calcimine  compouud.— S.  X.  Brunck  and  G.  A.  Marsh,  Jr. 
Consists  of  calcined  plaster,  cotton  seed  oil  and  water,  formed  into  a  paste, 
which  is  dried  and  ground. 

328,006.— Paint  remover.- F.  P.  Foster. 

Consists  of  a  mixture  of  potasb,  alum,  burnt  umber,  wheat  flour,  carbolic 
acid  and  water.' 
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828,685.— Process  of  and  apparatus  for  dehydrating  and  refrigerating  air 
for  the  preservation  of  meat,  etc. — H.  C.  Johnson. 

828,708.— Beer  stiU.— W.  J.  O'Connor,  P.  Walsh  and  E.  L.  Martin. 

828,884.— Apparatus  for  generating  gas.- W.  F.  Browne. 

828,857.— Mixed  paint. —C.  Miller. 

Consists  of  gloss,  gum  or  resinous  oil,  sodium  silicate.  Prince's  metallic, 
Rossie  red,  Venetian  red,  potash,  copperas,  alum,  sal  soda  and  solution  of 
white  lime. 

Oetoftw  27,  1886. 

828,914.— Gas  furnace.— J.  Ashchroft. 

828,925.— Device  for  extracting  and  refining  crude  oil.— J.  Davis. 

828,947.— Filtering  paper.— S.  H.  Johnson. 

Carbon  is  mixed  with  paper  pulp  and  formed  into  sheets. 

828,956.— Preserving,  strengthening,  waterproofing  and  glossing  textile 
fabrics,  including  paper. — C.  A.  Maxfield. 
Natural  wax  is  applied  to  onlj  one  side  of  the  fabric. 

828,978.— Process  of  tanning.— G.  F.  Schweitzer. 

The  hides  are  cleansed  in  pure  water,  limed,  submerged  in  a  solution  of  salt 
and  alum,  exposed  to  the  fames  of  sulphur,  and  tanned  in  a  solution  of  salt, 
alum,  sulphuric  acid  and  extract  of  bark. 

829,058. — Qsa  producer  for  metallurgic  operations. — N.  Lilienberg  and  G. 
8.  Dwight. 

829,072. — Apparatus  for  distilling  and  concentrating  liquids. — C.  C.  Peck. 

829,078.— Distilling  or  concentrating  liquids. — C.  C.  Peck. 

829,074. — Process  of  distilling  and  concentrating  liquids.— C.  C.  Peck. 

829,098. — Utilizing  celluloid,  etc.,  in  the  production  of  enameled  goods  or 
veneering.— J.  H.  Stevens  and  W.  H.  Wood. 

Sheets  of  celluloid,  and  material  suitable  to  form  a  backing,  are  subjected 
to  a  high  degree  of  heat  and  pressure. 

829,115. — Apparatus  for  moistening  and  purifying  air.— C.  Wurster. 

829,125. — ^Process  of  makmg  coloring  matter.— A.  T.  Boehme. 

The  glucosides  derived  from  quercitrin,  horse-chestnut,  Brazil  wood  and 
the  like,  are  boiled  with  water  containing  nitric  or  hydrochloric  acid  to  pre- 
cipitate the  resin.  The  brazilin,  etc.,  is  then  removed  and  treated  with  po- 
tassium permanganate,  and  the  resulting  precipitate  is  filtered  and  washed^ 
after  which  the  precipitate  is  treated  with  acid,  cooled  and  neutralized. 

829,188. — Manufacture  of  chromates  and  bichromates.— W.  J.  Chrystal. 
Sodium  chromate  is  decomposed  with  an  alkaline  sulphate,  and  the  resulting 
alkaline  chromate  is  converted  into  a  bichromate  by  adding  a  suitable  acid. 

829,1 84.—Continuous  filter  for  filtering  sugar  liquors.- F.  O.  Matthiessen. 

829,185. — Bone  black  filter  for  filtering  sugar  liquors. — F.  O.  Matthiessen. 
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n  imeltlDg  and  calcining  lead  and  other  or» 

829,210.— AppanttuB  for  decolorising  sugar  liqaor  by  upward 
through  bone  black.— E.  E.  Qnimb;. 

839,290.— Apparatus  for  nuklDg  water  gaa.— P.  E.  De  Hill,  Jr. 

Br*^.— Products  of  combostion  from  a  cupola  furnace  are  uaed  I 
ateam  superheating  chamber,  composed  of  brick  arches  and  iron  ic 
ported  thereon  abOTe  the  fuel  chamber  of  the  fumac*,  and  a  Bxlng  c 
filled  with  brick,  la  also  heated  by  waste  gaseous  products  from  the  tn 
ber  when  blowing  up  with  air.  Bteam  is  superheated  and  partlall; 
posed  by  passage  down  through  the  superheater  in  contact  with  bei 
and  brick,  aod  decomposition  is  completed  In  the  fuel  chamber  belo 
resulting  water  gas  is  carbureted  by  liquid  hydrocarbon  In  the  base  ol 
ing  chamber,  and  Che  carbureted  gas  is  fixed  by  passage  up  through  th 
filing  chamber. 

829,805. — Bone  black  discharger  for  continuous  fiiteis. — T.  Gaunt. 

829,808.— Bone  black  filter  for  filtering  saccharine  liquids.- T.  Ga 

829,818.— Manufacture  of  pyrosyiine  compounds. — J.  O.  Jarris. 

Gum  damar,  gum  qu^acum  or  gum  msstic,  is  mixed  with  pyroxyli 
or  without  pigments  or  other  coloring  matter,  and  fixed  or  volatile  oil 

829.829.-Bone  hlacb  filter.- F.  0.  Hatthlenen. 

829,880.— Apparatus  for  decoloring  saccharine  and  other  liquids  1 
lion  through  bone  black.— F.  Matthiessen  and  E.  B.  Qulmby. 

829,881. — Process  of  removing  the  impurities  of  raw  sugar. — F. 
thiessen. 

829.3.3S. — Apparatus  for  decoloring  sugar  liquor  by  upward  1 
lUrou;;h  bone  black.- P.  O.  Matthiessen. 

iVuo«m*«r  3.  1SS5. 

829,52fl.-Stovepoli8b.-A.  N.  Bender, 

Consists  of  ditmar  varnish,  turpentine,  drier,  black  lead  and  gaaolin 

8S9,57S,— Preserving  compound. — R.  A.  HeDaniel. 

C'lmKlsU  of  salicylic  acid,  sulphur,  orange  peel,  cinnamon  and  p< 
nitrate. 

8S9,584.— Insecticide.  -H.   Buaterholz, 

CodbIsIs  of  a  solution  of  salicylic  acid,  sodium  bicarbonate,  starcl 
ditoride.  ammonium  hydrate  and  a  flavoring  oil. 

8S9.68S.— Coloring  matter  obtained  from  tetrazodltolyl.— C.  Dulsbt 

Id  obtained  by  llie  action  of  tetraEoditolyl  upon  the  alpha-naphth 
suipho-acidfl, 

829, «38.— Coloring  matter  obtained  from  tetrazo-ditolyl.— C.  Duisl] 

Produced  by  the  action  of  tetrazo-ditolyl  upon  ibe  beta-naphthylan 
plio  acids. 
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S29,684.— Red  dyestriff  or  coloring  matter.^E.  Blsaesser. 

Obtained  by  the  reaction  of  the  dlazoderivative  of  the  monosulpho  acid  of 
beta-naphthylamine,  and  the  mono  sulphoacida  of  alphanaphthol,  derived 
from  naphthionic  acid. 

829,686.— Production  of  new  violet  dyestuffs.— F.  Fischer. 
Dimethylaniline  is  treated  with  perchlormethylmercaptan,  and  the  coloring 
matter  is  extracted  from  the  residual  mass. 

829,687.— Violet  coloring  matter.— F.  Fischer. 

829,688.— Yellow  coloring  matter.— E.  Frank. 

829,689.— Production  of  new  yellowing  coloring  matter.— E.  Frank. 
Benzidine  sulphate  is  azotized  with  sodium  nitrite  to  form  tetrazodiphenyl, 
snd  the  latter  is  treated  with  oxybenzoic  acids  (especially  salicylic  acid). 

829,701.— Manufacture  of  starch.— W.  F.  Blrge. 

829,740.— Paint  for  roofing,  etc.— F.  M.  Hlbbard. 

Consists  of  coal  tar,  beeswax,  resin,  litharge,  gypsam  and  asbestos. 

829,774.— Composition  for  curing  meats.- T.  H.  Riethmueller. 
Consists  of  soda  ash,  potash,  sal-soda,  Juniper  berries,  tartaric  acid,  sodium 
bicarbonate,  potato  farina,  cream  of  tartar,  pearl  ash  and  caustic  soda. 

829,842. — Ice  machine.— S.  Luscher. 

829,858. — Process  of  making  lactose  or  milk  sugar. — A.  H.  Sabin. 
The  evaporation  of  the  whey  is  hastened  by  passing  a  current  of  dried  or 
heated  air  over  or  through  the  liquid. 

November  10th,  1886, 

829,937. — Junction  or  separator  lining  for  open-hearth  furnaces. — O. 
Murisier  and  P.  G.  Gilchrist. 

A  furnace  lining  composed  of  a  basic  bottom,  basic  sides,  and  acid  roof, 
and  a  belt  of  a  mixture  of  chrome  ore  and  tar  interposed  between  the  roof  and 
sides. 

829,960.— Oil  compound  for  leather.- A.  Schmitt. 

Consists  of  cottou  seed  oil  and  cod  fish  oil,  combined  with  a  solution  of 
rubber,  cocoanut,  pomegranate  rind,  and  an  aromatic. 

829,967. — Process  of  manufacturing  gas.— J.  L.  Stewart. 

The  process  of  manufacturing  illuminating  gas,  which  consists  in  heating  a 
body  of  fuel  to  incandescence  by  means  of  an  air  blast,  and  by  means  of  the 
resulting  hot  gaseous  products  heating  up  a  fixing  chamber,  and  at  the  same 
time  generating  a  volume  of  oil  vapor  and  storing  it  under  pressure  in  a 
separate  still  or  vaporizer ;  then  decomposing  steam  by  passing  it  into  the 
incandescent  fuel,  carbureting  or  enriching  the  resulting  water  gas  by  admit- 
ting to  it,  above  the  fuel,  the  stored  hot  oil  vapor  in  regulated  quantity  to 
produce  a  uniform  high  candle-power  gas  ;  and,  finally,  fixing  the  carbureted 
water  gas  by  passing  it  tlirough  the  fixing  chamber  previously  heated  by  the 
hot  gaseous  products. 
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880,165.— Gas  apparatus.— R  H.  Smith. 

880,171* — Treating  asbestos  to  form  crucibles. — M.  8.  Tliompson. 
Asbestos  is  mixed  with  water  to  form  a  plastic  mass,  wliich  is  placed  in 
molds,  and  then  exposed  to  a  high  temperature. 

880,184. — Process  of  brewing  beer.— C.  Zimmer. 

Malt  is  deprived  of  its  hulls  and  germs,  and  subjected,  with  water,  to  the 
saccharification  temperature.  The  mash  is  then  boiled  to  coagulate  the  albu- 
minous substance,  and  conducted  to  a  centrifugal  machine  to  separate  the 
clear  wort.    The  clear  wort  is  finally  passed  into  the  hop  kettle  and  boiled. 

880,196.— Asphal tic  maslic— A.  L.  Barber. 

Consists  of  refined  Trinidad  asphaltum,  residium  of  petroleum,  or  heavy 
petroleum  oil  and  pulverized  limestone. 

880,197. — Asphaltic  cement  for  paving,  roofing,  etc. — A.  L.  Barber. 
Trinidad  or  similar  hard  asphalt,  combined  with  Trinidad,  Mexican,  Yene. 
zuelan  or  other  naturally  soft  or  liquid  asphalt,  sand  and  pulverized  limestone. 

880,274.— Process  of  obtaining  menthol.— A.  M.  Todd. 

880,275.— Composition  of  matter  to  be  used  in  dyeing.— M.  E.  Waldstein 
and  A.  Mueller. 

Consists  of  a  sulpho-compound  of  the  fatty  acids,  aniline  or  its  homologues, 
and  a  neutralizing  alkali. 

880,884.— Process   of  preparing  whole  grain  for  fermentation.— J.  W. 

Kittle 

W.  R. 
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PROCEEDINGS  OF  THE  AMERICAN  CHEMICAL 

SOCIETY. 


Regular  Meeting,  December  4th,  1885. 

Dr.  A.  R.  Leeds  in  the  cbair. 

The  minutes  of  the  meetin<j  of  November  6th  were  read  and 
approved. 

The  Treasurer's  Report  was  read,  and  Messrs.  Alsberg  and  Casa- 
major  were  appointed  a  committee  to  audit  the  Treasurer's  ac- 
counts. 

The  Committee  on  Papers  and  Publications  reported,  through 
Prof.  Breneman  that  the  Journal  needs  more  co-operation  from 
members  in  the  preparation  of  abstracts. 

Messrs.  Liebsohtltz  and  Gladding  were  appointed  tellers  for  the 
election  of  officers  and  committees  for  1886. 

The  following  officers  were  then  elected  to  serve  during  the  year 

1886: 

President : 

A.  B.  PRESCOTT. 

Vice-Presidents : 
A.  R.  LEEDS, 
A.  A.  BRENEMAN, 
H.  ENDEMANN, 
T.  G.  WORMLEY, 
H.  B.  NASON, 
T.  S.  HUNT. 

Corresponding  Secretary : 
P.  CASAMAJOR. 

Recording  Secretary: 
C.  E.  MUNSELL. 

Treasvrer : 
T.  O'C.  SLOANE. 

Librarian : 
WILLIAM  RUPP. 
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CtircUors : 
M.  LIEBSCHTTIZ,    J.  P.  BATTERSHALL,    O.  H.  KRAUSE. 

Committee  oil  Papers  and  Publications  : 
JAS.  H.  STEBBINS,  Jr.,    A.  A.  BRENEMAN,     A.  R.  LEEDS. 

Committee  on  Nominations: 

J.  B.  MACKINTOSH,      M.  E.  WALDSTEIN,      A.  C.  HALE. 

R.  W.  MOORE,        A.  P.  HALLOCK. 

Board  of  Directors  : 

A.  R.  Leeds, 

A.  A.  Breneman,  \  Three  Local  Vice-Presidents, 

H.  Endemann, 


C.  F.  Chandler, 
M.  Alsberg, 
Jas.  H.  Stebbins,  Jr., 
M.  E.  Waldstein, 
T.  S.  Gladding. 


P.  Casahajor, 
C.  E.  Munsell, 
T.  O'C.  Sloane, 
Wm.  Rupp. 
E.  Waller, 

Milton  W.  Grovesteen,  of  430  Weat  28d  street,  New  York,  was 
elected  a  regular  member. 

Walter  B.  Price,  of  26  Broadway,  New  York,  was  proposed  'for 
membership. 

The  following  paper  was  then  read  : 

Chemical,  experimental,  and  biological  inquiries  in  connection 
with  the  present  and  proposed  future  water  supply  of  the  city  of 
Albany,  by  Albert  R.  Leeds,  Ph.  D. 

The  following  pa])ers  were  announced  for  the  next  meeting  on 
January  8th,  1886  : 

Report  of  Committee  on  Nomenclature. 

A  Platinum  Filter  for  Filtration  on  Dr.  Carmichael's  Plan  ;  by 
P.  Casamajor. 

Some  contributions  to  the  Study  of  New  York  City  Water  ;  by 
A.  A.  Breneman,  S.  B. 

The  meeting  was  then  adjourned. 

C.  E.  MUNSELL, 

Recording  Secretary. 
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A  CHEMICAL,  BIOLOGICAL  AND  EXPERIMENTAL  IN- 
QUIRY INTO  THE  PRESENT  AND  PROPOSED 
FUTURE  WATER  SUPPLY  OF  THE  CITY  OF 
ALBANY. 

By  Dr.  Albert  R.  Leeds. 

In  the  Spring  of  the  present  year,  the  Legislature  of  the  State  of 
New  York  was  moved,  by  the  frequent  outbursts  of  popular  indig- 
nation in  Albany,  with  regard  to  the  quality  of  its  water  supply,  to 
create  a  Special  Water  Commission.  And,  inasmuch,  as  the  inves- 
tigations which  I  found  necessary  to  make,  as  chemist  to  this  com- 
mission, caused  me  to  travel  over  certain  new  ground,  I  have  thought 
it  might  prove  of  interest  to  the  profession  to  put  certain  of  the  re- 
sults on  record  in  this  journal.  Fortunately  the  wording  of  the 
Act  appointing  the  commission  not  only  gave,  but  also  encouraged 
considerable  latitude  of  inquiry,  for  it  directed  that  two  objects 
should  be  kept  in  view  : — 

1st.  Due  inquiry  into  the  available  sources  of  supply  of  pure  and 
wholesome  water. 

2d.  If  the  present  water  supply  proved  on  investigation  to  be 
the  best  available,  then  as  to  what,  if  any,  method  could  be  adopted 
for  its  improvement,  or  if  possible,  its  purification. 

In  the  conduct  of  the  first  branch  of  the  investigation,  I  had  oc- 
casion to  examine  the  following  possible  sources  of  supply  : — 

1st.  Certain  lakes  and  watercourses  east  of  the  Hudson,  but  in 
the  immediate  vicinity  of  Albany. 

2d.  Driven  wells  on  the  hills  west  of  Albany,  and  driven  wells 
located  upon  the  flats  lying  along  the  river,  north  and  south  of  the 
city. 

3d.  Various  points  upon  the  Hudson  River,  such  as  Waterford, 
situated  above  the  influx  of  sewage  from  the  city  of  Troy,  and  as 
many  other  points  between  Troy  and  Albany  as  would  be  neces- 
sary to  investigate  the  question  of  the  self-purification  of  the  stream 
and  the  advisability  of  shifting  the  location  of  the  mouth  of  the  in- 
take of  the  present  pumping  station  to  such  other  point  as  might  be 
shown  to  afford  better  water. 

4th.  The  Mohawk  River  above  and  below  the  falls. 
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With  regard  to  the  second  branch  of  the  inquiry,  I  was  author- 
ized by  the  commission  to  institute  experiments  upon  the  relative 
advantages  of  the  following  methods  : — 

1st.  Purification  by  artificial  oxidation  by  gaseous  oxidants,  and 
more  specially  oxygen,  air  and  ozone,  at  ordinary  atmospheric 
pressures  and  temperatures,  or  at  increased  pressures  and  temper- 
atures. 

2d.  Purification  by  the  use  of  solid  substances,  acting  either  as 
oxidants  or  prccipitants  or  both. 

3d.  Combinations  of  the  two  preceding,  in  various  orders  and 
under  various  conditions  of  temperature  and  pressure. 

4th.  Purification  by  natural  and  artificial  filtration,  according  to 
the  many  methods  either  hitherto  in  use,  or  such  as  might  prove 
themselves  peculiarly  adapted  to  the  environment  of  tlie  Albany 
water  supply. 

5th.  Combinations  of  the  first  three,  or  purification  proper,  with 
the  fourth,  the  object  being  primarily  to  render  innocuous  noxious 
matter,  both  such  as  exists  diffused  in  a  state  of  solution,  and 
particulate  in  the  form  of  micro  organisms ;  and  secondarily,  to 
remove  the  debris  of  this  noxious  matter,  and  all  suspended  sub- 
stances as  well,  by  effective  filtration. 

In  the  conduct  of  the  experiments  falling  under  the  five  heads 
above  enumerated,  I  was  prevented  by  the  necessity  of  performing 
a  great  number  of  analyses  upon  ihe  various  proposed  sources  of 
supply,  and  the  limited  time  allowed  by  the  legislature  to  the 
commission  before  bringing  in  its  final  report,  from  prosecuting 
them  to  the  desired  point.  I  am  able,  therefore,  to  give  only  cer- 
tain results  in  this  place,  and  shall  postpone  the  presentation  of  the  re- 
mainder until  they  are  worked  out  in  connection  with  the  proposed 
new  water  supply  of  the  city  of  Philadelphia. 

The  methods  of  investigation  made  use  of  in  connection  with 
the  Al))any  water  supply,  might  be  summarized  under  three 
classes  : 

A.  Analytical. 

B.  Experimental. 

C.  Biological. 
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L  Analyticaf.  Data. 

The  analytical  data  established  in  the  case  of  each  sample, 
were  the  free  and  albaminoid  ammonia,  the  nitrous  and  nitric  acid, 
the  oxygon  required  to  oxi(liz3  organic  matters  as  determined  by 
permanganate  at  the  boiling  paint,  and  also  by  means  of  photo- 
chemical measurement,  chlorine,  hardness,  total  solids  dried  at 
110%  iixed  matter  at  low  redness,  volatile  matter  at  low  redness, 
and  the  dissolved  oxygen,  carbon  dioxide,  and  nitrogen    gases. 

The  nitric  acid  was  determined  by  reduction  to  nitric  oxide  and 
endiometric  measurement  of  the  evolved  gas.  Tne  original  method 
for  photo-chemical  measurement  of  the  oxygen  required  to  oxidize 
organic  matter,  as  stated  in  The  Philosophical  Magazine,  has  been 
modified  in  its  application  to  more  than  500  samples  of  waters,  and 
the  improved  method  and  results  I  hope  to  find  leisure  to  communi- 
cate in  a  subsequent  article,  together  with  the  apparatus  employed 
for  the  endiometric  measurement  of  dissolved  gases. 

In  the  five  tables  which  follow,  are  given  : 

I.  A  comparison  of  the  waters  of  certain  lakes  and  streams  of  the 
hill  country  east  of  the  Hudson  River,  with  the  water  taken  from 
the  Hudson  at  the  present  Albany  pumping  station.  This  com- 
parison was  made  in  deference  to  the  opinions  of  those  who  thought 
that  waters  taken  from  elevated  points  in  a  mountainous  district 
must  necessarily  be  purer  than  that  taken  from  a  great  stream  flow- 
ing at  a  lower  leveL 

IL  Comparison  of  the  water  from  a  number  of  driven  wells 
located  on  the  hills  west  of  Albany,  and  upon  the  alluvial  flats 
lying  along  the  Hudson  River  immediately  north  of  the  city,  with 
the  waters  of  the  Hudson  River. 

TIL  A  comparison  of  the  waters  of  the  Hudson  River  itself  from 
a  point  above  the  influx  of  the  sewage  of  Troy  to  the  Albany 
pumping  station,  a  distance  of  about  seven  miles. 

IV.  A  comparison  of  the  waters  of  the  Mohawk  River  above  and 
below  the  falls  with  those  of  the  Hudson  River  taken  directly  at 
the  intake,  as  delivered  directly  from  the  faucet  at  the  City  Hall, 
and  as  delivered  from  a  commercial  sand  and  charcoal  filter  located 
at  the  same  point. 

V.  A  comparison  of  the  mineral  constituents  in  the  waters  taken 
from  two  mountain  lakes,  a  mountain  stream,  and  a  driven  well  in 
the  hill  country,  with  the  waters  of  the  Hudson  River  and  the 
Mohawk  River. 


ii  si  it  si    .t«    Si  SS 


«S   sB         C?S  t 


Si^ltfyH    ?i  Ii  ii  sis    ae    s«  «3  .,  :,a 


Sfc  3  1-J|     ?i  if.  ii  si.    ss    cS  aS  s«  ss  sS 


ms 


m    Is    sS      si      si   si   I 


Ii  11  S=     si     aS  s! 


gl^    ,.2    SS    SS    RS      I     SSS   B 


=i|IM»       ii    BS     11    =8       .= 


11  ~i     sS    s§  §^  ss  ^M  •■ 


a^lf*=.lj    11  ll  11  11     js     b|  II  SB  =j  ,= 


•"  Z=  J    Si? 


S5  ss   gg  s^     si     ^^  fli  : 


|g   si      si      ~t   ofi   c?   fis   -«   RS 

ZK      o=  03  OO      K-      -;=      g~      ,_;=      ^- 


^Ht  i. 

=  gS  -«8i 

1^*  3 


|g  ?■=     ii    ^i  se  83  C.S  o.,  . 


111 


lal 


ill 

^§1 


''"I 


nil 


io 

a 

1 

1 

^l°"lc   -^     ■S' 

1 

1 

s  Hi  si 

si  ii  n  4    c 

so    oo     &(•     oo           o 

III    IJ    8 

s    S9    Se     1    g|;5:a  1 

cS*?3  g-  S- 

e           -i^e"  L> 

-ll^   a  1" 

1      1 

^    s 

Mi4  n 

iiilpai       . 

6d     do     Pf     OS           e 

i  ii  :5  ■ 

1 

1     i 

il|ii!l 

ii  ii  U  =i    SB  sc-  o.  , 

S    ...t;    «.         e$&'8 

1 

llP^^il 

SB     as    i-h-    de           c 

o     oo     •«     e 

-     -'     --            -"=,S 

i" 

ESllld    .| 

1    .... 

3     ! 

ii  ii  U :!   ! 

I  §;  .8  . 

s  C.S  ««    ■    : :  h  ; 

S 

e     ee     B»     e 

^    »«:    ««      1       :  :  :     : 

t 

1    3 

11  il  U  4      38  Si  »=  ss  8S  EB       s.a 

3 

< 

a  t=        -s 

»     oo     o>-      ^      ■»»- 

- 

a  ~ 

5^-SS         &3 

1  ^ 

siii  II! 

Si  si  U  =1    = 

oo     OS     Pt-     oo           e 

U    ^^    SIS     . 

-   «te 

,&         SSSiS 

iiijpii 

"''••■ 

«     t-r 

—els 

1" 

lii'l 

ii  5i  »  =i     t 

MB  »s  . 

r~ 

riHil 

CO     CO     S-&-     so             c 

°  °°  "  " 

"' '" ' 

-  =  5    i: 

£  ^ 

.S'                5H 

i 

g   1 

il  ii  U  A      i 

5  8s  M  , 

5    -S    ^ 

1 

2    '   B^^  s 

'. 

i*lS'    «    =S 

1    —Si 

H 

1— -- ^— -  ■ 

i  j 

"1     ;T|^ 

:      '■     S,,     l 

ri 

il 

■  .'? 

\  :!L'^ 

h 

-   1  • 

fi 

-(is 

i     *l       l\ 

i 

I     \ 

Jjfil  §1  ils|,i 

!  !'!  ills 

1  Si"  - 1 

^      .  ;  =  S     :  .-  { 

1 

sshiblfSijsliS 

i  ,:  -IlJ  1 

\ 

il    II 

15 

?V 

2 

s 

? 

1  Jill, 

51 
1 

'gl=?s  II 


II    ij    II    II       S|    SJ    jE    ,S    ,j    j5     '     BJ5 


-11-    I. 

g£  ll  ^=i||  ii  si  11  al  ^^  SB   bS  «3  «e  sR   sss  5 
"  <1  ^  f  ' 


sasl?"il  i!  il  II  ii   il  H  :!;  :!  r-;  :S  •  H!  * 

;  a  5    '->  °  '  ^^    ""    ""    ""  ""'-    ^ 


iSIa^-?!     si  si   II  e§     P-5  si  „b   -s   -s  s,n        sss  ■  s 

>4  <3  5 1^?       oci     ocJ    SS^     CO        caci     CO     **     2'~     2*^     '^■~  ■^'*^  '  ** 


si   |g  si     nn  ii^  <rU  OS  eS  ^1-!    '    sis\s 

bo     '^J^     bb        bb     CO     -r^i    i--r     —«     f^—  ^^13  i  & 


ifti4i   i!  l!  II  35   li  i!  -S  5,:  :?  "i 


igS^^^lf  il  il  U  aa    sS  aii  ,.  .e  ,„  ,5 


PI 
III 


ri 


i  ;5i!  ;SH  ;l 


Ell  :S§i  :l! 


M 


tfs.  ? 


B=   II 


(3  IE 

nil 


Sili 


|:§|!|Pnf| 


III! 

S-|i 


SSE§^SS5£^5S 


IS 


^      'A^. 


ll*r|s 


SiilSIISIII 


pll      IS 


iSisei 


iiil^  iS 


s=  III 


mil 

SISIS 


;ii=5!s|S 


ii;psi 


Is! 
!?! 
iTi 

eTIi 
ills 


liS^SIiiSit 


!5iP  ;B  :6 


i  rt 


iilipsilli 


sil^     sa 


p|| 


:6S5ls  :  TTii 


■U  J  I 


if:    illl 

s   Is   I 


THE    WATER   SUPPLY    OP   ALBANY.  269 

I  insert  the  accompanying  live  tables,  partly  to  render  intelligible 
^lat  follows,  and  partly  because  the  results  are  not  in  accordance 
-either  with  the  preconceived  ideas  of  the  inhabitants  of  Albany, 
-or  with  the  anticii>ations  of  the  members  of  the  Special  Commis- 
sion, the  engineers  in  charge,  or  my  own. 

For,  in  the  first  place,  the  samples  taken  from  the  mountain 
lakes  and  streams  do  not  com}>are  favorably  with  the  sample  taken 
from  the  Hudson  at  the  same  date.  It  will  be  found  by  reference 
to  Table  L,  thnt  the  albuminoid  ammonia  in  the  samples  from 
Snyder's  Lake,  Sand  Lnke,  Poestenkill  River,  and  Dykeing  Pond  is 
greater  than  at  the  Albany  pumping  station,  and  the  free  ammonia 
is  likewise  greater,  except  in  the  case  of  Snyder's  Lake.  The 
required  oxygen  for  the  Poestenkill  is  enonnouf»,  as  also  the  nitric 
acid  of  the  Dykeing  Pond.  I  conclude  from  the  latter  fact  that  the 
water  in  this  pond  contained,  prior  to  the  time  of  the  analysis,  an  even 
larger  percentage  of  decomposable  nitrogenous  matter  than  is 
indicated  by  its  albuminoid  ammonia.  In  other  words,  a  large 
amount  had  been  destroyed  by  natural  proces'^es  of  oxidation,  and 
had  been  converted  into  nitric  acid.  The  evidence  of  this  oxidizing 
action  is  still  further  shown  in  the  percentage  of  carbon  dioxide  in 
the  Dykeing  Pond  sample,  amounting  to  the  very  unusual  volume 
-of  6.56  c.c.  per  liter.  The  quantitative  measurement  <»f  the  color, 
which  is  of  a  yellow  to  reddish-yellow  tint,  in  the  two  samples  just 
alluded  to,  gives  1.26  and  1.75  respectively.  This  color  is  a  stain 
due  to  coloring  matters  of  peaty  origin  in  solution,  and  is  accom- 
panied by  a  rise  in  the  amounts  of  required  oxygen  to  1.00  and 
•O.OO.  The  quantitative  measurement  of  color  in  this  way  becomes 
an  index  of  the  oxidizable  organic  matter.  The  same  fact  is  illus- 
trated by  a  comparison  of  the  waters  of  the  Hudson  taken  Sept. 
5th  and  16th,  but,  in  addition,  these  two  samples  expose  the  fallacy 
of  an  opinion  popularly  prevalent  concerning  river  waters.  For 
the  first  was  taken  immediately  on  resumption  of  pumping  after  an 
interval  of  four  days,  during  whicli  interval  the  river  had  been 
rendered  so  yellow  and  lurbid  by  recent  rains,  that  the  engineers 
had  regarded  it  unfit  to  drink.  As  a  m:\tter  of  fact,  its  ammonia 
yielding  constituents  had  been  diminished.  And  the  same  water 
on  keeping  in  the  laboratory  [storage  and  sedimentation],  became 
of  a  high  order  of  purity,  most  of  the  micro-organisms  either  dying, 
•or  being  precipitated  as  restiug  spores  along  with  the  sediment.    In 
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the  reports  on  tlie  proposed  new  water  supplies  of  Wilmington^ 
Del.,  and  Phila<lelphia,  numerous  illustrations  are  given  of  the 
action  of  suspended  aluminous  matter  [mud],  in  removing  the 
ammonia-yielding  organic  constituents  of  the  water. 

In  this  connection,  the  beneficial  effects  of  recent  rains  in  raising 
the*  percentage  of  the  dissolved  oxygen  should  likewise  be  noted.. 
This  dissolved  oxygen  after  a  time  is  used  up  in  oxidizing  dissolved 
organic  impurities,  the  percentage  of  carbon  dioxide  at  the  same 
time  risiug.  Furthermore,  as  will  be  seen  by  reference  to  the 
Dykeing  Pond  sample,  in  proportion  as  the  organic  nitrogen 
becomes  converted  into  nitric  acid,  the  oxygen  essential  to  this 
process  is  used  up,  and  the  percentage  of  dissolved  oxygen  exhibits 
a  correspondingly  low  figure. 

The  analyses  summarized  in  Table  III.  are  of  interest,  both  as 
relates  to  the  potability  of  sewage- polluted  water,  like  the  Hudson 
River  at  Troy  and  Albany,  and  also  in  relation  to  the  question  of 
the  self-purification  of  a  flowing  stream. 

It  will  be  seen  that  the  absolute  amount  of  free  ammonia  is  very 
small,  being  only  0.003  per  100,000,  in  four  of  the  samples,  and 
even  less  in  the  remaining  four.  The  albuminoid  ammonia  is  also 
moderate  in  amount,  being  less  in  the  Watvrford  sample  than  it  is- 
in  that  taken  at  the  Albany  pumping  station,  Sept.  oth,  which 
sample,  as  we  have  just  seen,  contains  a  smaller  quantity  than  is 
present  in  any  of  the  lakes  of  Rensselaer  County.  The  percentage 
of  albuminoid  ammonia  in  the  Waterford  sample  is  the  same  as 
that  present  at  the  Troy  pumping  station,  and  also  at  one  and  at 
two  miles  below  Troy.  Tiiree  miles  below  it  rises  sharply  in. 
amount,  an  increase  due  unquestionably  to  considerable  local  con- 
tamination near  the  point  where  the  sample  was  drawn  from  the 
river.  But  it  falls  again  at  the  point  1,400  feet  above  the  Albany 
intake,  tlie  sample  collected  on  the  ebb  tide  having  less  putrescible 
orii:anic  matters  than  were  j)resent  in  any  of  the  eight  samples 
taken  from  the  Hudson  at  this  time.  At  the  intake  itself  the 
albuminoid  ammonia  is  0.014  parts  per  100,000,  as  against  o.OId 
})arts  at  Waterford,  Troy,  and  at  one  and  two  miles  below. 

One  mile  below  Troy,  the  amount  of  oxygen  requisite  to  effect 
the  oxidation  of  the  organic  matters  is  less  than  at  Waterford, 
which  is  situated  on  the  Hudson  some  distance  above  Troy,  and 
entirely  above  and  beyond  the  influence  of  the  Troy  sewage.     And 
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although  at  certain  intermediate  points  it  again  increnses  by 
<)rganic  matters  locally  added  at  these  points,  it  does  not  exceed, 
«ven  at  the  Albany  intake,  its  amount  at  tlie  Troy  intake.  The 
•chlorine  increases  in  the  seven  miles  from  AVateiford  to  the  Albany 
Intaki'.  This  increment  is  a  rational  one,  since  it  applies  to  a 
mineral  constituent  of  sewage,  and  not  to  a  constituent  capable, 
like  tiie  matters  above  alluded  to,  of  progressive  oxidation. 

All  the  Hudson  River  samples  exhibit  traces  of  nitrous  acid,  a 
very  important  fact,  showing  the  reality  of  the  existence  of  recent 
«ewage  contamination  at  every  point  examined.  The  nitric  acid  is 
the  same,  namely,  0.13  parts  of  100,000  in  all  the  samples  taken  on 
the  ebb  tide.  It  is  notably  h  ss  than  the  one  sample  taken  on  the 
flood,  a  result  probably  due  to  the  reduction  of  the  nitrates  in 
<;ontact  with  the  fresh  sewage  sweeping  upward  past  the  Albany 
-docks. 

The  minimum  amount  of  tlissolved  oxygen  is  at  one  mile  below 
"Troy,  at  which  point  the  oxygen  has  been  exhausted  by  contact 
with  the  fresh  sewage,  and  where  it  has  had  no  opportunity  to 
increase,  as  it  does  in  the  further  run  down  the  river. 

Passing  now  to  Table  IL,  it  will  be  seen  that  the  free  ammonia 
is  much  greater  in  the  driven  well  than  in  the  surface  water,  whilst 
the  albuminoid  ammonia  is  less.  I  attribute  this  result  to  the 
oxidation  occurring  in  the  pores  of  the  ground,  through  which  the 
meteoric  waters  filter  before  reaching  the  gravel  stratum  out  of 
which  they  rise.  In  consequence  of  this  oxidizing  action,  the 
nitrogenous  matters  are  decomposed,  and  pass  out  of  the  putrescible 
•condition  in  which  they  yield  albuminoid  ammonia,  into  the  more 
stable  form  in  which  they  yield  free  ammonia. 

The  chlorine  in  the  wells  is  immensely  greater  than  in  the  surface 
waters,  but  this  chlorine  is  not  indicative  of  infiltration  of  sewage, 
but  is  Connected  with  a  simultaneous  large  increase  of  all  the 
mineral  constituents  due  to  the  solution  of  mineral  substances  by 
the  waters  in  the  course  of  their  filtration  through  the  ground. 

When  we  come  to  the  dissolved  gases,  we  find  corresponding 
<lifferences  in  the  percentages  of  oxygen,  due  to  the  oxidizing  action 
alluded  to  above,  and  inseparably  connected  with  any  process  of 
beneficial  filtration,  whether  it  be  effected  by  natural  or  by  artificial 
means.  The  gases  held  in  solution  in  superficial  ground  waters 
are  principally  derived  from  the  atmospheric  air  with  which  these 
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waters  are  in  contact,  both  superficially  and  in  the  interstices  of  the 
soil.  Such  being  the  case,  we  can  readily  understand  why  the  air 
dissolved  in  the  driven  well  samples  is  impoverished  in  respect  of 
its  oxygen,  and  why  it  contains  a  relatively  larger  amount  of 
nitrogen.  The  carbon  dioxide  generated  by  oxidation  processes^ 
rarely  remains  permanently  in  solution,  being  used  up  by  plant 
organisms  for  their  food,  or  seized  upon  by  lime  and  other  bases  to 
form  mineral  carbonates. 

Table  No.  IV.  presents  in  the  first  place  a  comparison  of  a 
specimen  taken  from  the  Mohawk  River  above  the  Falls,  with  one 
taken  below  the  FalL^,  on  the  same  day.  They  are  both,  like  those 
taken  from  the  Hudson  River  at  Waterford  and  at  the  Albany  In- 
take, very  turbid  and  deeply  yellow  colored.  That  taken  above 
the  FalU,  like  the  one  from  the  intake,  is  so  muddy  and  opaque  that 
its  color  could  not  be  qualitively  estimated  by  means  of  the  color- 
meter.  In  taste,  both  the  Mohawk  samples  were  better  than  those 
from  the  Hudson,  that  taken  from  above  the  Falls  being  the  only 
one  entirely  agreeable  in  flavor. 

In  respect  of  free  and  albuminoid  ammonia  and  of  oxygen  re- 
quired to  oxidize  organic  matters,  they  were  superior  in  quality  to 
the  Hudson  River  samples  :  in  respect  of  chlorine,  hardness  and 
total  organic  and  volatile  matters,  they  were  inferior.  I  am  at  an 
entire  loss  to  know,  not  having  personally  visited  the  spot  and  col- 
lected these  samples,  why  the  sample  taken  below  the  Falls  was 
on  the  whole  of  better  quality  than  that  taken  above.  I  can  only 
infer,  from  the  increased  percentage  of  the  dissolved  oxygen  gas 
and  the  simultaneous  diminution  of  the  albuminoid  ammonia  and 
of  the  oxygen  required  in  the  laboratory  to  effect  the  oxidation  of 
the  organic  substances  in  the  two  waters,  that  in  their  passage  over 
the  Falls  a  notable  aeration  and  improvement  had  been  brought 
about.  Simultaneously  with  this  change,  a  process  of  subsidence 
and  precipitation  in  the  river  below  the  Falls  appears  to  have  taken 
place,  by  which  means  the  mineral  matters  and  the  hardness  under- 
went a  very  considerable  diminution.  But,  notwithstanding  this 
improvement,  I  do  not  think  the  difference  in  quality  is  sufficiently 
in  favor  of  the  Mohawk  to  warrant  a  recommendation  to  transfer 
the  source  of  8U[)ply  to  this  river.  This  view  is  much  strengthened 
by  the  fact  that  the  Mohawk  is  a  harder  water  than  the  Hudson* 
and  the  difference  in  this  respect    would   result  in   a  considerable 
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pecuniary  loss  to  those  engaged  in  manufaoturing  operations,  and 
to  the  population  at  large  in  relation  to  its  laundry  use. 

Proceeding  now  to  the  samples  taken  directly  from  the  Hudson,. 
October  21st,  we  note  that  in  their  physical  properties  the  samples 
taken  at  Waterford  and  at  Albany  exhibit  the  same  characteristics, 
being  both  dark  colored,  very  turbid,  and  of  slightly  unpleasant 
taste,  lliey  show  in  a  most  striking  manner  an  increase  in  the 
permanent  mineral  constituents,  along  with  little  corresponding 
cliange  (and  in  regard  to  two  classes  of  results  even  a  diminution) 
in  their  organic  constituents.  For,  at  Waterford,  the  chlorine  is 
0.375  parts  per  100,000,  while  at  Albany  it  has  increased  lo  0.45 
parts  ;  at  Waterford  the  hardness  is  4.4,  at  Albany  6.M  ;  at  Water- 
ford the  total  solids  and  mineral  matters  are  7.0  and  4.6,  respect- 
ively, as  against  13.1  and  10.1  parts  at  the  Intake  of  the  Albany 
station.  Referring  now  to  the  organic  constituents,  we  see  that 
the  free  ammonia  at  Albany  is  nearly  double  what  it  is  at  Water- 
ford, whilst  the  measure  of  the  nitrogenous  impurities  themselves 
has  increased  by  only  0.00 1  part.  The  oxygen  required  to  efft'ct 
the  oxidation  of  the  organic  matters  is  0.02  parts  less  at  Albany  than 
at  Waterford,  and  the  total  organic  and  volatile  matters  are  0.3 
part  less.  Along  with  this  progressive  oxidation,  there  is  an  in- 
crease in  the  percentage  of  carbon  dioxide  originating  from  it. 

A  comparison  of  the  water  running  from  the  faucet  of  the  City 
Hall,  before  and  after  filtration,  shows  that  an  improvement  has 
thereby  been  effected.  The  improvement  is  most  striking  in  the 
oxygen  required  to  oxidize  the  organic  matters  of  which  only  0.12 
parts  were  required  for  the  filtered  asai^ainst  0.63  for  the  unfiltered. 
The  total  organic  matters  for  the  filtered  is  3  parts  as  against  3.9 
parts  for  the  unfiltered.  But,  during  the  process  of  filtration,  the 
oxygen  dissolved  in  the  water  lias  been  used  up,  and  in  its  place  we 
find  an  increased  quantity  of  carbon  dioxide.  Not  only  is  the 
filtered  water  very  poor  in  oxygen,  but  it  contains  a  measurable 
amount  of  nitrous  acid,  which  is  present  in  waters  only  when  the 
average  matters  which  they  contain  liave  undergone  incomplete 
oxidation. 

Biological  Analysis. 

No  biological  analyses  were  made  of  the  Rensselaer  County 
waters,  my  arrangements  for  this  part  of  the  work  not  having  been 
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completcMl.  The  ten  (liiplicate  specimens  taken  from  the  Hudson 
River,  between  Waterford  and  Albany,  September  29tb,  showed 
tiie  following  results  :  At  the  end  of  48  hours,  the  culture  tubes 
pertaining  to  all  the  specimens  were  unchanged.  At  the  end  of  five 
days  the  gelatine  in  the  culture  tube  belonging  to  the  specimen  col- 
lected opposite  to  Roy's  factory  was  entirely  liquefied  ;  tbat  in  all 
the  other  culluro  tubes  almost  entirely  liquefied.  The  number  of 
microbes  was  greatest  in  the  culture  tube  belonging  to  tbe  specimen 
taken  three  miles  below  Troy,  and  least  in  tbe  culture  tubes  of 
those  specimens  from  tbe  Albany  and  Troy  intakes.  Judging  from 
the  results  of  the  biological  analysis,  the  water  collected  at  the 
Albany  intake  certainly  did  not  contain  more  microbes  than  that 
from  the  Troy  intake.  These  two  waters  were  the  best.  The 
samples  from  Wateiford  were  inferior  to  the  two  preceding,  and 
of  tbe  tbree  Waterford  samples  tbemselves,  tbat  from  the  east  shore 
was  the  best,  that  from  tbe  middle  the  worst.  The  latter  indeed 
was  no  better  than  the  sample  taken  1,400  feet  above  tbe  Albany 
intake.  In  the  following  table  I  have  arranged  tbis  set  of  Hudson 
River  samples  in  two  series,  in  one  of  which  they  are  ordered  in 
accordance  with  their  excellence  as  decided  upon  chemical,  in  the 
other  upon  biological  grounds  : 

Series  No.  II.,  Hudson  River  Samples,  Sept.  29Tn. 

A. — Chemical  Order.  !  B,— Biological  Order. 

I.  1,400  ft.  above  Albany  Pump-  '         I.  Albany  Pumping  Station,  Troy 

ing  Station.  Pumping  Station. 

II.  Albany  Pumping  Station.  '  II.  1,400  feet  above  p.  s.,  flood. 

III.  Watei-ford.  '  III.  Two  miles  below  Troy. 

IV.  Troy  Pumping  Station.  '  IV.  One  mile  below  Troy. 
V.  One  mile  below  Troy.                  !        V.  Waterford. 

VI.  Two  miles  l)elow  Troy.  I      Vi.  1,400  ft.  above  p.  s.,  ebb. 

VII.  1,400  ft.  above  All)any  Pump-  i    VII.  Three  miles  below  Troy. 

iug  Station,  flood.  | 

VIII.  Three  miles  below  Troy.  i 

In  tlie  biological  analysis  of  the  driven  well  samples,  taken 
October  19tb,  and  the  Albany  pumping  station  of  the  same  date, 
the  culture  tul  ts  of  the  former  did  not  show  any  micro-organisms 
until  the  ninth  day,  when  they  first  made  their  appearance, 
and  finally  brought  about  a  liquefaction  of  the  gelatine  at 
various  dates   from   the   tenth  to  the   eighteenth  day.     The   Troy 
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Flat  sample  of  this  date  presented  similar  characteristics,  and 
underwent  liquefaction  in  ih*i  same  interval  of  time  as  the  samples 
from  the  Three  Hills  and  Dr.  Helme's  farm.  The  Albany  sample 
exhibited  organisms  on  the  first  day,  began  to  liquefy  at  the  expira- 
tion of  sixty  hours,  and  completely  broke  down  on  the  third  day 
with  the  appearance  of  very  numerous  microbes. 

In  the  biological  examination  of  the  fourth  series,  the  water  taken 
from  the  Green  bush  Flats  driven  well,  No.  1,  developed  most  mi- 
crobes; that  from  the  Mohawk  River,  below  the  Falls,  the  next 
largest  number;  that  from  the  Albany  intake  followed  third;  that 
of  the  Albany  City  water,  after  filtering,  fourth,  before  filtering^ 
fifth;  above  the  Mohawk  Falls,  sixth,  and  that  from  Waterford, 
last.  Or,  to  rate  them  according  to  their  purity,  from  a  biological 
standpoint  (though  none  of  them  were  by  any  means  free  from 
microbes),  their  order  would  be  as  follows,  the  corresponding  order 
on  chemical  grounds  being  added  for  comparison  : 

Series  IV.,  from  Mohawk  and  Hudson,  Oct.  30 th. 

A. — Chemieal  Order.  B. — Bidogcal  Ofder. 

I.  Albany  City  Hall  (filtered).  I.  Waterford. 

II.      •'  •*         (unaltered).  II.  Mohawk  River,  above  Falls. 


III.  Mohawk  River,  below  Falls. 

IV.  "  '•     above      '* 


III.  Albany  water,  before  filtering. 

IV.  "  *'       after 
V.  Hudson  River  at  Waterford.       |        V.  Albany  intake. 

VI.        •*  ••         Albany.  i      VI.  Mohawk  River,  below  Fall s. 

VII.  Greenbush  Flats,  driven  well.     :    VII.  Greenbush  Fiats,  driven  well. 

Experimental  Investigation. 

The  analysis  of  the  samples,  before  purified  by  oxidation  processes 
and  filtration  in  the  manner  previously  indicated,  will  be  found  in 
the  accompanying  tables.  My  time  allowed  analysis  of  the  purified 
samples  only  as  far  as  the  determination  of  the  three  most  import- 
ant factors  free  ammonia,  albuminoid  ammonia,  and  required  oxy- 
gen.    The  results  obtained  were  as  follows  : 

PUEIFACTIOX    BY    OxiDATION   AND    FiLTKATIOX. 

Snyder's  Lake. 
Before  Purification.  After  Purification. 

Free  ammonia 0.002  pis.  per  100,000       0.012    pt.  per  100,000 

Albuminoid  ammonia 0.037      *'  *'  0.012 


(«  f« 
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Sand  Lake. 

Before  Purification.  After  Pariflcatioo. 

Free  ammonia 0. 009  pts.  per  100»000  0.01      pt.   per  100,000 

Albuminoid  ammonia 0.029      "  "  0.01 

Df/keing  Pond. 
Before  Pariflcation.  After  Parification. 

Free  ammonia 0.014  pU.  per  100,000  0.01      pt.   per  100,000 

Albuminoid  ammonia 0.026      *'  **  0.013    pte. 

Required  oxygen 0.60        "  "  0.214 


it 


PoestenkiU  Btvir. 

Before  Pariflcation.  After  ParificatioD. 

Free  ammonia 0.011  pts.  per  100,000  0.011    pts.  per  100,000 

Albuminoid  ammonia 0.082      '*           "  0.0115      "            *• 

Required  oxygen 1.90        **           "  0.88 

Albany  Pumping  Station,  Sept.  5Ui. 

Before  Purification.  After  Pnrification. 

Free  ammonia 0.004  pto.  per  100,000  0.01     pt.   per  100,000 

Albuminoid  ammonia 0.019      "           "  0.008   pts. 

Required  oxygen 1.20        **           "  0.298 


it 


The  meaning  of  these  figures  is,  that  the  putrescible  matter,  tak- 
ing the  albuminoid  ammonia  as  its  index,  had  been  mostly  removed, 
in  one  instance  only  30  per  cent,  remaining  of  the  100  present  in  the 
original  un purified  water.  And  furthennore,  that  the  total  organic 
matter,  taking  the  oxygen  required  to  oxydize  it  as  an  index  had 
been  still  more  perfectly  removed,  the  purified  Albany  intake 
sample  containing  only  24  per  cent,  of  the  oxidizable  organic  sub- 
stances originally  present. 

The  free  ammonia,  derived  as  it  is  from  nitrogenous  bodies  by 
processes  of  oxidation,  was  in  most  instances  increased. 

These  surprising  and  very  gratifying  results  were  obtained  by 
simple  means  in  the  laboratory,  and  there  is  no  practical  obstacle 
that  I  know  of,  to  their  economical  aj)plication  on  the  scale  neces- 
sitated by  the  supply  of  a  large  city  like  Albany. 

General  Comparison  of  Rkrults. 

On  a  general  survey  of  these  results,  there  would  appear  to  be  no 
good  reason  why  the  waters  from  anyone  particular  locality  should 
be  exalted  above  all  the  others,  and  in  this  manner  the  source  of 
supply,  so  far  as  the  vital  question  of  purity  is  concerned,  should 
be  settled.     Only  by  the  critical  weighing  of  many  considerations 
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and  by  the  exclusion  of  such  sources  as  have  previously  been  shown 
to  be  inferior  for  reasons  already  given  in  the  text,  can  the  problem 
be  so  narrowed  down  that  its  sohition  becomes  feasible. 

We  shoald,  therefore,  begin  by  excluding  the  samples  from 
Rensselaer  County  ;  the  Mohawk  River  waters  ;  all  the  samples 
from  the  Hudson  River  proper,  except  those  from  Waterford,  Troy 
pumping  station,  the  Albany  intake,  and  1,400  feet  above  the  in- 
take. Then,  of  those  which  remain,  we  shall  begin  by  comparing 
those  taken  from  the  Hudson  River  among  themselves.  In  the 
first  place,  they  are  all  alike  in  containing  some  unoxidized  sewage. 
It  is  present  at  Waterford,  at  Troy  pumping  station,  and,  although 
undergoing  a  certain  amount  of  oxidation  on  its  way  down  the 
river,  it  is  neither  at  the  Albany  pumping  station,  nor  1,400  feet 
above,  so  far  eliminated  that  the  water  taken  directly  from  the  river 
at  the  Albany  intake  is  of  sufficient  purity  for  potable  use. 

We  shall,  therefore,  exclude  the  Hudson  River  as  taken  directly 
at  any  point,  beginning  at  Waterford,  down  to  Albany,  from  the 
recommendable  sources  of  future  supply. 

The  case,  however,  is  different  with  regard  to  the  Hudson  waters 
subjected  to  processes  of  purification  and  filtration  ;  for,  while  the 
pai'ticular  sample  of  the  Albany  water  filtered  at  the  City  Hall  did 
not  afford  satisfactory  results,  yet  it  is  possible  by  simple  and  prac- 
tical means  to  purify  them  thoroughly,  so  that  they  shall  not  con- 
tain organic  matters  dangerous  to  health,  nor  organized  particles, 
in  the  foi^n  of  germs,  capable  of  originating  disease. 

With  regard  to  the  driven  wells,  the  testimony  concerning  those 
on  the  Troy  Fiats  is  confiicting,  the  earlier  sample  being  satis- 
factory from  a  chemical  and  biological  standpoint,  whilst  the  latter 
sample  was  anomalous  in  both.  Although  analyses  are  needed  in 
the  future,  to  decide  the  cause  of  these  anomalies,  yet  as  far  as  an 
opinion  can  bo  formed  from  the  nature  of  the  evidence  now  in  my 
possession,  I  believe  them  to  be  accidental,  and  that  the  water 
taken  from  the  driven  wells  on  the  Flats,  would  prove  to  be  both 
satisfactory  for  manufacturing  use,  and  safe  and  wholesome  for 
domestic  purposes. 

The  water  from  the  driven  wells  at  Dr.  Helmes'  farm  contains 
10.43  grains  per  gal.,  as  against  4.76  grains  in  the  Hudson  River 
water  at  Albany  (see  analysis  of  September  5th),  but  an  examina- 
tion of  Table  V.,  shows  that  these  saline  matters  are  not  of  a  char- 
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acter  to  injure  the  water  for  manufacturing  purposes,  nor  do  they 
give  other  than  an  agreeable  taste. 

I  would,  therefore,  include  the  water  from  tliis  and  the  neighbor- 
ing Three  Hills  fai-m,  among  those  capable  of  supplying  Albany 
with  satisfactory  and  wholesome  drinking  water. 

CONCLVSIOXS. 

Two  classes  of  considerations  must  be  kept  in  view  in  drawing 
these  conclusions  ;  the  one  relating  to  the  use  of  a  city  water  sup- 
ply for  drinking  and  domestic  purposes,  and  the  other,  which  we 
can  by  no  means  afford  to  lose  sight  of,  in  view  of  the  enormous 
pecuniar}'  interests  involved,  its  use  for  laundry  and  manufacturing 
purposes. 

As  to  the  iirst,  no  water  is  fit  ftir  drinking  and  domestic  purposes, 
unless  it  is  entirely  odorles'j,  colorless,  perfectly  pellucid  and 
transparent ;  free  from  turbidity  and  suspended  particles  ;  of  no 
taste,  or,  if  any,  a  pleasant  one,  and  demonstrably  free  from  all  non- 
organized or  organized  matters  (in  the  shape  of  germs)  capable  of 
originating  disease. 

Now,  it  is  no  proof  that  these  requirements  are  either  unneces- 
sary or  exaggerated,  that  most  of  the  cities  in  this  country  and  the 
old  world,  are  supplied  by  water  which  does  not  conform  to  them. 
Public  o})inioii  on  these  matters  has  developed  aggressive  strength 
only  during  the  List  few  years,  and  indeed  could  not  be  formed  on 
inipre<::nable  grounds  except  with  the  aid  of  the  scientific  discoveries 
of  the  past  ten  years.  Now,  that  it  has  been  demonstrated  that  the 
chief  agency  in  the  transmission  of  cholera,  typhoid  fever,  and 
zymotic  diseases  in  general,  is  by  means  of  organized  germs 
diffused  in  drniking  water,  the  popular  demand  for  sources  of 
water  supply  demonstrably  free  from  organic  impurities  is  impera- 
tive, and  legislatures  and  municipal  authorities  must  obey  it. 

Whenever  a])pealed  to,  the  conrts  in  this  country  have  affirmed 
by  dicisions  in  conformity  with  very  emphatic  charges  from  the 
bench,  thit  corporations  and  individuals  could  not  abuse  the  waters 
of  a  flowing  stream  used  for  water  supply,  by  emptying  sewage  into 
it.  At  the  present  time,  the  citizens  of  Albany  are  drinking  a 
residual  portion  of  the  sewage  of  Troy,  and  a  part  of  their  own 
sewage.  The  citizens  of  Troy  are  consuming  as  a  beverage  some 
unoxidized  sewage  from  points  above^them  on  the  Hudson.  It  re- 
mains for   legislative  enactment   and  a  humane  and  wise  public 
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opinion  to  compel  these  nnd  all  other  communities  to  reclaim  their 
sewage,  before  emptying  the  effluent  watere  therefrom  into 
a  flowing  stream.  Simple,  economical,  and  completely  effectual 
methods  for  so  doing,  are  now  known  and  practiced  by  sanitary 
engineers. 

But  even  granting  that  this  is  done,  the  consumer  should  have 
the  water  delivered  to  him  in  the  limpid  and  demonstrably  pure 
condition  above  spoken  of.  And  under  no  conditions  can  he  be 
guaranteed  in  the  possession  of 'such  a  water  supply,  unless*  it  be 
thoroughly  purified  and  filtered  immediately  before  use.  This  can 
be  done  eitlier  artificially  or  naturally.  The  water  taken  from  the 
driven  wells  at  the  Three  Hills  and  Troy  Flats  farms,  and  that 
taken  from  the  Hudson  River  at  Albany  and  properly  purified,  are 
equally  limpid,  colorless,  odorless,  and  free  from  micro-organisms  of 
every  description. 

From  a  sanitary,  a  chemical,  an  experimental  and  a  biological 
standpoint,  I  can  affirm  that  '.'eitlier  of  these  two  modes  of  sup- 
ply will  afford  the  people  of  Albany  equally  pure  and  wholesome 
drinking  water. 

With  regard  to  their  use  for  manufacturing  purposes,  a  some- 
what similar  statement  can  be  made. 

The  driven  well  waters  contain  a  considerably  larger  amount  of 
mineral  substances  in  solution  than  the  river  waters.  But  the  de- 
tailed analyses  given  in  Table  V.,  show  that  this  excess  is  due  to  an 
increase  in  the  amount  of  the  soda  salts,  and  not  to  an  increase  in 
the  amount  of  lime  and  magnesia  salts.  Did  they  exhibit  an  in- 
crease of  the  latter  constituents,  they  would  not  be,  as  in  fact  they 
are,  soft  watere,  and  would  not  be  adapted  for  laundry  use.  At  the 
same  time  there  would  be  an  advantage  in  lowering  the  percentage 
of  saline  constituents  in  the  driven  well  water,  varying  as  they  do, 
from  10  to  20  grains  per  gallon,  by  using  it  in  connection  with  the 
river  water,  whose  mineral  constituents  are  about  4.6  grains. 

For  the  various  reasons  detailed  in  the  body  of  this  report,  I 
would  finally  recommend  : 

That  the  City  of  Albany  should  avail  itself  of  the  advantages 
and  guarantees  of  a  twofold  system  of  water  supply. 

I.  Hudson  River  water,  purified  and  filtered. 
n.  Driven  well  water. 
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In  case  the  former  is  adopted,  I  woald  farther  recommend : 

1st.  That  the  water  should  be  taken  above  Albany,  at  some  point 
above  the  iuflaence  of  the  Albany  sewage,  and  when  time  and  dis> 
tance  had  been  afforded  to  allow  the  maximum  possible  self-purifi- 
cation of  the  Troy  sewage. 

2d.  That  the  water  should  not  be  taken  directly  from  the  river, 
but  through  a  curb  or  well,  arranged  to  exclude  the  surface  water 
and  the  grosser  organic  and  mineral  impurities. 

3d.  That  the  water  should  be  brought  from  the  intake  located  in 
this  well  to  the  present  pumping  station,  and  from  thence  lifted  to 
the  reservoir. 

4th.  That  it  should  be  purified  and  filtered  immediately  before 
delivery  into  the  reservoir. 

In  ca8e  the  driven  well  system  is  adopted,  I  would  recommend  : 

Ist.  That  as  much  water  should  be  drawn  from  the  wells  in  the 
Three  Hills  farm  tract  as  they  are  capable  of  affording  ;  and,  in 
case  they  prove  inadequate  or  it  should  appear  desirable  to  extend 
the  system, 

2d.  That  the  system  should  be  extended  to  the  Troy  Flats. 

3d.  That  the  deficiency  of  oxygen  in  the  driven  well  waters 
should  be  made  up  by  charging  tbeni  with  air  under  pressure  in  the 
course  of  their  transmission  through  the  mains  from  the  wells  to  the 
reservoir. 

Appendix. 

The  above  experimental  inquiries  are,  for  the  reasons  previously 
given,  of  a  merely  introductory  character,  but  it  is  important  to 
present,  so  far  as  I  am  acquainted  with  it,  the  history  of  this  part 
01  the  subject.  In  the  months  of  January  and  February,  1883,  the 
water  of  the  Schuylkill  River  became  so  nauseous  in  taste  and  smell 
that  it  was  not  potable,  and  I  was  requested  by  the  water  depart- 
ment of  that  city  to  ex:imine  into  the  origin  of  the  malady.  It  was 
not  revealed  by  the  chemical  analyses  of  the  samples,  although 
these  analyses  were  extende<l  to  the  determination  of  gaseous, 
mineral  and  organic  constituents  ;  but,  by  experimental  treatment 
in  the  laboratory,  I  found  that  the  oxygen  present  in  solution, 
which  was  abnormally  low  in  the  original  samples  taken  from  the 
Schuylkill  river  could  be  readily  raised  to  its  normal  amount,  and 
that  I  could  effect  a  corresponding  diminution  in  the  amount  of 
organic   constituents.     It  was  proposed  that  the  percentages  of 
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organic  matters  which  ooald  be  eliminated,  and  more  especially  the 
nitrogenous  organic  matters,  should  be  taken  as  indicating  the  in- 
dices or  co-efiicients  of  impurity ;  and,  similarly,  the  amounts  of 
oxygen  which  had  to  be  added  were  proposed  as  a  measure  of  the 
inferiority  of  the  samples  examined  below  a  feasible  condition  of 
purity. 

The  practical  bene  tit  of  these  experimental  inquiries  is  daily  ex- 
perienced in  the  case  of  the  water  supply  of  Hoboken,  which 
amounts  to  4,000,000  gallons,  and  which  for  the  past  year  and  a 
half  has  had  its  deficiency  of  oxygen  supplied  by  the  injection  of 
air  under  pressure,  and  a  similar  method  of  treatment  was  recom- 
mended, and  is  being  introduced  at  the  several  pumping  stations  of 
the  Philadelphia  Water  Department. 

It  is  possible  to  obtain,  by  simple  methods  of  laboratory  experi- 
ment, an  effectual  purification  of  the  samples  submitted  to  analysis. 
This  being  the  case,  we  are  compelled  to  abandon  the  different 
standards  of  relative  purity  which  have  been  our  only  reliance 
hitherto,  and  to  substitute  for  them  absolute  hygienic  standards. 
The  former  class  of  standards  have  frequently  been  deduced  from 
the  comparison  of  city  water  supplies  of  fair  repute.  It  is  obvious 
that  such  standards  must  necessarily  be  of  a  degraded  character. 
Or,  in  place  of  general  standards  so  established,  particular  standards 
have  been  proposed.  For  instance,  the  pollution  of  the  water  sup- 
plies of  Newark  and  Jereey  City  is  measured  by  the  differences 
between  the  results  obtained  by  analyses  of  the  Passaic  water  at 
the  pumping  stations,  and  the  waters  of  the  same  river  before  it  has 
encountered  sewage  contamination.  The  composition  of  the  waters 
at  PhcBuixville  has  been  proposed  as  a  standard  of  purity  of  the 
sewage  polluted  Schuylkill  at  the  pumping  stations  of  Phila- 
delphia. 

But  it  can  be  readily  demonstrated  by  laboratory  experiment 
that  these  standards  themselves  are  usually  questionable,  their 
character  breaking  down  on  applying  the  severe  tests  of  biological 
analysis,  and  a  large  co-efiicient  of  removable  impurities  being 
obtained  on  the  application  of  the  purification  processes  above 
alluded  to.  Such  being  the  case,  let  us  set  aside  these  questionable 
standards  of  general  and  particular  relative  purity,  and  replace 
them  by  what  might  be  terined  absolute  hygienic  standards.  That 
is  to  say,  let  us  determine  what  and  how  much  of  the  organic  con- 
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stituents  of  a  water  are  eliminableby  experimeDtal  laboratory  puri- 
fication. Let  the  fact  of  parification  be  established  by  biological 
analysis,  when,  if  the  parification  is  such  as  it  should  be,  and  such 
as  is  readily  obtainable  in  the  laboratory,  biological  analysis  should 
show  the  destruction  of  mici'o-organisms  by  the  purification  method 
employed.  Then  let  the  character  and  analysis  of  the  water  thus 
purified  be  set  up  for  an  absolute  hygienic  standard  in  the  case  of  the 
particular  water  experimented  upon.  How  near,  as  a  matter  of  chemi- 
cal engineering,  it  may  be  desirable  to  realize  in  practice  the  supply 
to  a  large  city  of  water  conforming  to  the  laboratory  standard,  it  is 
foreigti  to  the  purpose  of  the  present  article  to  discuss.  But  it  will 
be  readily  seen  that  this  experimental  method  of  water  analysis 
supplies  many  facts  of  a  practical  nature,  such  as  water  commis- 
sioners demand  information  upon,  whilst  chemical  analysis,  jt>er  ««, 
supplies  such  information  only  obscurely  and  inferentially.  For 
the  reasons  above  given,  it  appears  to  me  that  experimental  water 
analysis  affords  the  most  promising  field  in  connection  with  the  sub- 
ject of  water  sup])ly. 

In  conclusion,  I  wish  to  state,  in  order  to  prevent  my  being  mis- 
understood, that  the  presence  of  non-pathogenic  microbes  in  sewage- 
polluted  waters  is  of  the  greatest  benefit,  inasmuch  as  it  is  with  the 
aid  of  the  transformations  effected  in  connection  with  their  vital 
processes  that  oxygen  is  absorbed  and  the  oxidation  of  decompo- 
sable ori^anic  matter  principally  accomplished.  Furthermore,  they 
antagonize  and  destroy  the  pathogenic  bacteria,  liable  at  all  times 
to  be  associated  with  sewage.  Their  study,  as  a  factor  in  water 
analysis,  has  been  utilized  for  the  reason  that  in  proportion  as  sew- 
age is  oxidized  with  their  aid,  it  disappears,  and  the  diminution  of 
sewage,  the  exhaustion  of  the  dissolved  oxygen,  and  the  develop- 
ment of  microbes,  stand  in  definite  relationship  to  one  another. 
Furthermore,  as  the  sewage  is  destroyed,  or  in  waters  containing 
no  sewage,  the  microbes  disappear  for  lack  of  favorable  environ- 
ment, and  hence,  even  without  determining  M'hat  microbes  in  a 
water  under  examination  are  pathogenic  and  which  are  not  (a  prob- 
lem beset  at  the  present  time  with  extreme  difficulties),  it  may 
safely  be  set  down  that  a  water  which  is  lacking  both  in  sewage 
constituents  and  in  microbes  in  general,  and  especially  when  it  con- 
tains its  normal  percentage  of  oxygen,  is  hygicnically  pure. 
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QENEKAL  AND  INORGAITIC  CHEMISTRT. 

On  the  Alkaline  Hydrates.    E.  J.  Maumene. 

An  extended  study  of  the  hydrates  of  baryta,  strontia,  potash  and 
soda. 

In  a  previous  paper  on  hydrates  of  baryta  (presented  to  the  Acad* 
des  Sciences^  June  11th,  '83),  it  was  shown  that  barium  hydrate  con- 
tains BaO  50^,  HO  50^.  The  author  denies  in  general  the  exist- 
ence of  raonohydrates,  whether  acids  or  bases.  Having  fused  the 
normal  hydrate,  containing  8.5  mols.  of  water,  he  does  not  obtain 
BaO  HQ  but  BaO  (HO) j  g,  ^.  As  to  strontia,  he  concludes  (Paper 
of  January  21st,  1884,  on  strontium  hydrate)  that  one  hydrate  is 
formed  of  one  mol.  of  stronlia  and  9.583  mols.  of  water.  He  denies 
the  existence  of  the  hydrate  SrO  HO,  but  has  found  a  normal 
hydrate  SrO  (HO)o.88i. 

The  normal  hydrate  of  potassium  oxide  has  been  thought  to  be 
KO  (HO)  5  ;  Maumen6  establishes  (Paper  of  October  20th,  1884), 
that  the  real  hydrate  is  KO  {110)^^22'  ^^^^  hydrate  crystallizes; 
its  solution  in  water  is  produce*!  with  absorption  of  heat.  Another 
hydrate,  obtained  by  the  slow  desiccation  of  the  first,  was  found  to 
be  a  definite  hydrate  KO  (HO) 3. ,33.  As  for  KO  (HO)  Maumen6 
denies  its  existence.  He  obtained  a  well  defined  hydrate  KO, 
(HO)|,,4  3:  maintained  for  some  time^at  a  low  red  heat  this  became 
KO  (HO)j.go^,  and  at  a  white  heat  KO  (HO)^^^^.  Similar  facts 
are  found  in  the  case  of  sodium  hydrate;  the  first  hydrate  crystal- 
lized is  NaO  (HO) 3.^^  and  not  NaO  (HO) 5,  as  has  been  believed. 
The  second  crystalline  hydrate,  prepared  by  igneous  fusion  of  the 
first,  is,  according  to  Maumen6,  NaO  (nO)j,^j.  This  hydrate, 
kept  for  1^  or  2  hours  at  a  white  heat,  becomes  NaO  (HO)^,,^gg. 
In  conclusion,  the  author  says  :  "  Hydrates  of  KO,  NaO,  BaO  and 
SrO, have  no  unique  formula;  they  never  have  the  typical  composi- 
tion MO,  HO.  All  the  other  hydrates  follow  the  same  rule.  A 
hydrate  L,  HO  (L  being  any  body  whatsoever),  only  exists  accident- 
ally and  in  very  rare  cases."     (Bid,  Soc.  chim.y  44,  578.)     M.  L. 

Three  New  Componnds  of  Rhodinm.    C.  Vincent. 

The  sesquichloride,  RhgCl^  can  combine  with  the  hydrochloride 
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of  mono-,  di-,  and  trimethylammoniam.  The  aathor  describes  the 
preparation  of  pare  rhodium  and  of  the  chloride  by  the  process  of 
Sainte-Clair  Deville  and  Debray. 

The  solution  of  rbodinm  chloride,  concentrated  and  warm,  mixed 
with  the  solution  of  the  amine  hydrochloride  in  the  same  condition, 
yields  the  double  salt.  An  excess  of  the  amine  salt  is  necessary, 
the  double  salt  being  more  soluble  in  water. 

Monomethylammonium  hydrochloride  forms  long  prisms  of  a 
deep  garnet  red,  apparently  orthorhombic.     They  contain 

Rh 21.45 

CI 51.57 

NHjj  CH3 25.90 


98.92 


Dimethylammonium  hydrochloride  contanis  3H,0.  The  crys- 
tals, which  are  orthorhombic,  have  been  measured  byM.  Friedel, 
The  desiccated  salt  contains 

Found.  Theory. 

Rh 22.82^  22.85J^ 

CI 46.40^  46.81^ 

The  salt  of  trimethylammoniura  is  very  soluble;  a  slow  evapora- 
tion gives  rise  to  long  prisms  of  a  garnet  color.    Composition. 

Theory. 

Rh 20.48^3^  20.909^ 

01. _ 42.35,^  42.86,^ 

These  three  salts  are  decomposed  by  heat;  the  chlorine  cannot  be 
determined  directly  in  the  salt  on  account  of  the  formation  of  a 
chlororhodiate  of  silver  of  a  pink  color.  The  salt  must  be  previously 
fused  with  80<lium  carbonate  in  a  platinum  dish;  sodium  chloride  is 
formed ;  the  mass,  after  fusion,  is  treated  with  water  and  filtered 
to  separate  NaCl  from  rhodium  oxide.    {BuL  Soc,  chim.,  4-lr,  11*) 

M.  L. 

Oil  Alumiiiium  Oxychlorides.  P.  IIautefeuille  and  A. 
Perrky. 

The  authors  did  not  succeed  in  producing  the  direct  combination 
of  alumina  and  aluminium  chloride,  but  obtained  the  oxychloride 
by  passing  a  mixture  of  oxygen  and  vapore  of  aluminium  chloride 
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•^yer  metallic  aluminium  heated  in  a  tube.  The  metal  becomes 
incandescent,  and  yields  a  crystalline,  very  brittle  substance. 
The  proportions  of  CI  and  O  vary  with  the  temperature  of  the 
reaction,  oxygen  being  more  abundant  when  the  temperature  has 
been  higher.  The  body  is  not  a  mixture  of  Al^O,  and  Al^CI^,  as 
the  product  of  reaction  is  entirely  soluble  in  very  dilute  acids  and 
alkalies.  Similar  bodies  are  produced  by  passing  CI  and  O  over 
aluminium.     (Comptes  rend,,  100,  1219.)  M.  L. 

On  Alloys  of  Cobalt  and  Copper.    G.  Guillemin. 

Those  alloys  are  obtained  by  direct  fusion  under  borax  and 
charcoal.  They  contained  from  1  to  0^  of  cobalt.  They  can  be 
forged,  wire-drawn  and  rolled  like  copper,  but  are  more  tenacious. 
Wires  break  under  tension  of  from  25  to  36  kilos,  per  sq.  mm. 
^  Comptes  rend,,  101 ,  433.)  M.  L. 

Crystallized  Zinc  Hydrate.     J.  Ville. 

Prismatic  zinc  hydrate  is  easily  prepared  by  treating  neutral  or 
basic  zinc  carbonate  with  a  solution  of  potash  of  -^  strength.  The 
quantity  of  potash  must  be  exactly  double  the  amount  necessary  to 
displace  the  zinc.  The  easiest  way  to  prepare  zinc  carbonate  is  to 
pass  COg  into  ZiiO  in  the  presence  of  water. 

The  prisms  are  more  or  less  modified,  and  are  flattened  and 
truncated  according  to  the  concentration  of  the  liquid  and  quan- 
tities of  material.     {Comptes  rend.,  101,  375.)  M.  L. 

Preparaition  of  Arsenic  Acid.     A.  Jolly. 

The  directions  given  by  Kopp  to  use  dilute  nitric  acid  (1.35)  for 
the  oxidation  of  arsenious  acid  are  said  by  the  author  to  be  justified 
by  the  fact  that  both  ai-senical  acids  can  combine  in  the  proportions 
of  3  to  2,  2  to  1,  and  1  to  1,  but  these  combinations  are  destroyed 
by  water.  The  combinations  are  well  crystallized,  but  cannot 
•exist  in  presence  of  dilute  nitric  acid.     ( Comptes  rend.,  100.  1219.) 

M.  L. 

On  the  Oxide  of  Thorium.     L.  Tboost. 

The  author,  in  order  to  determine  whether  the  oxide  is  ThO,  or 
ThO,  tried  to  ascertain  if  it  formed,  like  silica,  a  compound 
XOgPgOg  (Hautefeuille  and  Margottet).  By  treating  metaphos- 
phoric  acid  with  anhydrous  thorium  chloride,  he  obtained  ortho- 
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rhombic  crystals,  \vherea8  silicum  phosphate  crystallizes  in  octa- 
hedra.     Those  crystals  have  the  formula 

ThO  PgOg,  or  ThOg  2PO5. 
On  the  other  hand  the  vapor  density,  taken  in  Meyer's  apparatus 
(atmosphere  of  nitrogen,  bath  of  boiling  zinc),  was  found  to  be 
6.90,  7.01  and  7.49.  Those  numbers  are  veiy  near  of  0.48,  which 
CO  I  responds  to  the  oxide  ThO,  or  (Th=o8.1 ;  0—8),  Comptts 
rend,,  101,  360.)  M.  L. 

Some  Reactions  of  CO,,  CS,  and  CO,.    A.  Eiloart. 

A  mixture  of  COg  and  vapor  of  CSg  passed  over  copper  at  a 
high  red  heat,  yields  CO.  When  copper  is  omitted  there  is  no 
decomposition  of  COg.  The  action  is  asciibed  to  nascent  carbon 
resulting  from  decomposition  of  CS,  in  the  formation  of  Cu,  S 
(CSg  +  COg-f  2  Cu2=2  CO  +  2  Cug  8);  a  reaction  which  may  be 
regarded  as  taking  place  in  two  stages,  one  of  which  involves  the 
separation  of  C,  the  other  its  oxidation  by  COg.  If  SOg  be  sub- 
stituted for  CSg,  COg  is  formed,  amounting,  under  given  condi- 
tions, to  half  of  the  volume  of  the  issuing  gas,  les^s  about  5<*  of  CO 
resulting  from  a  secondary  reaction.  CSg  and  SOg  react  below 
a  red  heat,  even  without  the  intervention  of  copper,  to  form  CO,.. 
Experiments  with  carbon  carefully  purified  and  heated  in  a  current 
of  SOo  showed  also  an  oxidation  of  C  at  the  expense  of  SO^. 
{C/iem.  Xeirs,  52,  m,)  A.  A.  B.  ' 

Absorbents  for  CS^  Vapor.    A.  Eilbort. 

In  order  to  separate  these  vapors  from  mixtures  of  COg  and  CO 
in  gas  analysis,  the  author  tried  various  absorbents  by  passing  a 
mixture  of  air  and  vapor  of  CSg  through  them.  The  substances 
tried  were  eaoutchin,  roll  sulphur  (powdered),  iodine  (followed  by 
soli«l  paratKn  to  stop  the  iodine  vapor),  potassium  trtlodide  (with 
parafhn  guard),  solution  of  Br  in  K  Br,  and  linseed  oil.  Iodine  is 
the  best  absorbent  but  inconvenient  in  extended  use.  Linseed  oil 
introduced  with  the  mixture  of  gases  into  a  Crum's  tube,  was 
found  to  answer  every  purpose.     ( Chem.  JViews,  52,  ^S^.) 

A.  A.  B. 

On  the  Sonrce  of  the  Hydrogen  Occluded  by  Zinc.    G. 

Williams. 

The  author  has  already  suggested  that  the  hydrogen  in  zinc  dust 
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rand  in  meteorites  may  have  a  common  oxygen,  i.  e.,  exposure  to  a 
moist  atmosphere.  Experiment  now  shows,  in  respect  to  zinc  dust, 
that  the  yield  of  hydrogen  is  much  increased  by  wetting  and  sub- 
sequent drying  of  the  dust.  A  sample  of  dust  so  treated  yielded, 
on  heating,  almost  twice  the  volume  of  hydrogen  contained  in  the 
original  dust.  It  is  also  found  that  zinc  dust  absorbs  water  readily 
from  a  moist  atmosphere  and  that  the  volume  of  hydrogen  obtained 
from  zinc  so  treated  was  about  seven  times  that  from  an  equal 
weight  of  the  original  dust.     ( C/iem,  News,  62,  ^05.)      A.  A.  B. 

Oxydation  of  Iodine  in  tiie  Process  of  Nitrification.     A. 

MUNTZ. 

To  explain  the  presence  of  iodic  acid  in  the  sodium  nitrate,  the 
author  tried  to  ascertain  whether  the  organism  which  produces 
nitrification  could  not  at  the  same  time  oxidize  iodine.  Potas- 
sium iodide  put  in  the  centre  of  a  body  undergoing  nitrification 
:gave  rise  to  iodic  acid.   ( Comptea  rmrl,  100, 1136,)  M.  L. 
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Picrylsulphonic  Acid  and  Sodium  Picrjlsulphonate.    C« 

WiLLGERODT. 

Fumiug  nitric  acid  gives  with  picryldisulphide  only  picric  acid  and 
sulphuric  acid.  Sodium  picrylsulphonate  is  easily  formed  by  heat- 
ing an  acoholic  picrylchloride  solution,  with  an  excess  of  sodium 
acid  sulphate.  It  crystallizes  with  two  mol.  water  in  colorless 
rhombic  orrhombohedral  crystals.  By  the  addition  of  an  alkali  it*is 
decomposed  into  picrate  and  sulphite.  Picrylsulphonic  acid  is  ob- 
tained by  adding  sulphuric  acid  to  the  sodium  salt.  It  crystallizes 
with  two  mol.  water.  Its  melting  point  is  185".  It  is  easily  soluble 
in  water,  alcohol  and  ether,  soluble  with  difficulty  in  chloroform,  in- 
soluble in  benzol.     {Jour,  prakt.  Chem.^  32,  ^i7.)  F.  P.  V. 

Studies  on  Fatty  Bodies.    Cu.  Dubois  and  L.  Padk. 

A  conti nation  of  previous  papers,  it  contains  tables  showing  the 
solubility  of  fatty  bodies  in  absolute  alcohol,  acetone,  acetic  ether 
and  amy  lie  alcohol;  the  temperature  of  solidification,  and  the  solu- 
bility of  the  fatty  acids  in  mixtures  of  animal  fats  with  butter,  and 
acids.  The  conclusions  are  that  a  knowledge  of  the  solubility  of  the 
fatty  acids  is  indispensable  in  the  analysis  of  a  butter,  and  that  this 
knowledge  is  often  sufficient  to  decide  the  presence  of  a  foreign 
fatty  body.     {Bnl.  Soc.  chim.,  44,  602.)  M.  L. 

On  Pathological  Urine.    A.  Villiers. 

The  results  of  Bouchard  and  Pouchet,  who  have  announced  the 
discovery  of  alkaloids  m  normal  urine,  are  questioned  by  the  author. 
Examinations  of  many  samples  of  urine  taken  from  nine  subjects  in 
good  health,  gave  negative  results  in  seven  cases.  In  the  urine  of 
persons  suffering  from  different  diseases,  e.  g.,  roseola,  diptheria,^ 
pneumonia,  phthisis  and  abscess  of  the  head,  but  to  whom  no  alka- 
loid had  been  administered  medicinally,  alkaloids  were  found. 
Bouchard  has  found  them  in  the  urine  of  typhoid  patients.  The 
author  has  also  found  alkaloids  in  his  own  urine  during  slight  in- 
disposition, but  none  when  in  health.  He  concludes  that  while 
normal  urine  is  free  from  these  bodies,  slight  derangements  of  the 
systenu  may  load  to  their  formation.     {Arch,  de  P/iarm,,  1,  12,) 

A.  A.  B. 
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Composition  of  Edible  Swallow's  Nests.   J.  R.  Green. 

The  mucilaginous  matter  composing  this  well  known  Chinese 
delicacy  is,  according  to  Everard  Howe,  the  saliva  of  the  bird  itself 
and  is  a  nitrogenous  substance,  intermediate  between  albumin  and 
gelatine.  The  author  has  studied  this  substance  anew.  It  is  found 
to  swell  up  in  water,  but  not  to  dissolve,  either  cold  or  hot,  but  dis- 
solves readily  in  lime  water  or  baryta  water,  yielding  a  solution 
which  becomes  opalescent  on  addition  of  acetic  acid,  but  is  not 
precipitated.  It  gives  an  abundant  red  precipitate  with  alcohol, 
and  shows  the  xanthoproteic  reaction,  but  is  not  affected  by  Mil- 
Ion's  reagent.  These  reactions  indicate  a  glandular  product,  but  it 
is  not  known  whether  the  substance  is  a  salivary  or  a  peptogenic 
secretion.  It  possesses  no  power  of  fermentation,  does  not  trans- 
form starch  nor  act  upon  fi brine.  It  resists  the  action  of  pepsine, 
but  is  attacked  by  the  pancreatic  juice.  The  author  believes  it  to 
be  analogous  to  the  mucine  of  fiichwald,  but  finds  it  difficult  to 
^x  its  place  among  the  albuminoids.     (Arch,  de  Pharm.,  I ,  i^) 

A.  A.  B. 

Heat  of  Combustion  of  Certain  Amines.     A.  Muller. 

The  author  tells  how  the  purity  of  each  body  was  determined. 
The  combustion  was  effected  in  Berthelot's  calorimeter.  The  fol- 
lowing results  were  obtained  : 


Heat  of  combustion  of 

Heat  of  com- 

Heat of  form- 

one molecnle. 

bustion  of 

ation  of  the 

Igrm. 

molecule. 

Gas. 

Liquid. 

Gas. 

Gas. 

Cal. 

Cal. 

Cal. 

Cal. 

Monomethylamine  . 

256.9 

.  .  -  - 

8.276 

9.6 

Dimethylamine 

426 

9.458 

3.5 

Trimethylamine  ._. 

677.6 

.  -  _  . 

9.783 

14.9 

Diethylamine 

724.4 

716.9 

9.918 

31.1 

Triethylamine 

1047.1 

1038.3 

10.363 

34.4 

Monoisoamylamine  . 

876.4 

867.0 

10.069 

42.1 

Tlie  number  677.0  found  for  trimethylamine  is  quite  different 
from  592,  that  found  by  Berthelot.  The  preparation  of  the  amine 
is  described.  With  the  above  figures  the  heat  of  substitution  of 
the  radicals  for  the  H  of  NHj,  is  calculated,  using  J.  Thomsen's 
formula.     (JBuL  Soc.  chim.,  44,  009.)  M.  L. 


4 


290  ABSTBACTS:    ANALYTICAL  CHEHISTBT. 

On  the  Chemical  Composition  of  the  Milk  of  the  Por- 
poise.    PURDIE. 

A  small  quantity  of  milk  was  obtained  from  the  mamma  of  a 
porpoise  recently  caught  in  the  Bay  of  St.  Andrews.  The  milk  was 
a  thick,  yellow  liquid  of  fishy  smell  and  of  sp.  gr.  differing  little 
from  that  of  water.  An  analysis,  which  was  somewhat  imperfect, 
because  of  the  small  quantity  of  matenal,  showed  the  following 
composiiion  : 

Water,  41.11  Fat,  45.80 

Albuminoids,      11.19  Milk  Sugar  (?)  1.88 

Ash,  0.57 

{Chem.  News,  52,  170.)     A.  A.  B. 
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Behayior  of  Nitrates  in  Kjeldahl's  Process.     H.  Wab- 

BINGTON. 

The  application  of  this  well  known  process  for  determination  of 
nitrogen  in  organic  bodies  fails  in  respect  to  nitrogen  of  nitrates. 
Kjeldahl  has  shown  that  a  portion  of  this  nitric  nitrogen  is  con- 
verted into  ammonia  in  his  process,  under  the  influence  of  organic 
matter.  The  removal  of  nitrates  by  heating  with  oil  of  vitriol  and 
ammonium  sulphate,  a  method  used  in  other  cases,  is  inapplicable 
here  for  the  above  reason,  although  the  author  shows  that  the  loss 
of  ammonia  (probably  occurring  through  formation  and  subsequent 
decomposition  of  ammonium  nitrate),  can  be  practically  prevented  by 
addition  of  a  small  quantity  of  water.  Apparently  the  most  avail- 
able method  is  one  in  which  the  nitrates  are  decomposed  before 
addini^  concentrated  sulphuric  acid  to  the  organic  substance.  Such 
a  method  the  author  tinds  in  treatment  of  the  organic  substance, 
containing  nitrates,  with  an  excess  of  ferrous  sulphate  and  strong 
HCl.  Nitric  nitrogen  being  thus  removed,  the  mass  is  dried  and 
the  j)roccss  of  Kjeldahl  is  applied  as  usual.  The  results  are  fair. 
Further  experiments  are  promised.     {Chem.  N'ttrs,  52,  lt>2,) 

A.  A.  B. 
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Note  oil  Warrington's  Modification  of  Kjeldalil's  Pro- 
cess.   H.  B.  Yardley. 

The  loss  of  N  on  addition  of  water  to  the  mixture  of  cone. 
H,S04  and  organic  matter,  regarded  by  Warrington  as  due  to 
action  of  nitrons  acids  on  ammonia  or  amides,  may  be  so  explained 
when  nitrates  were  originally  present,  but  in  their  absence  there  is 
still  a  loss  of  nitrogen,  which  the  author  ascribes  to  decomposition 
of  nitrogenous  matter  by  SO^  resulting  from  the  reaction  of 
HjSO^  on  organic  matter. 

Mixtures  of  wool  dust  and  chamber  acid  (H^SO^  90°  Tw.)  were 
heated  to  disintegration  of  the  dust,  after  passage  of  CO,  to  remove 
air,  and  CO^  was  again  passed  to  remove  gases  set  free  by  the 
action  of  H^SO^.  After  absorption  of  CO,  by  potash,  a  residue 
of  nitrogen  was  found.  In  a  similar  experiment  in  which  the  mixt- 
ure was  distilled,  the  distillate  had  the  odor  and  taste  of  SO,,  and 
on  neutralization  and  evaporation  yielded  N  by  combustion  with 
soda-lime.     {Chem.  NeioSy  62,  220.)  A.  A.  B. 

A  Modification  of  Kjeldahl's  Method.    H.  Hilfahbt. 

The  author  adds  a  metallic  oxide  or  salt  to  the  sulphuric  acid 
serving  for  the  destruction  of  organic  matter,  with  the  effect  of 
hastening  the  process.  Cupric  sulphate  is  preferred.  The  effect  is 
said  to  be  a  saving  of  seven-eighths  of  the  time  otherwise  necessary. 
(CAem.  iVw«,52,  221,  from  Man.  Sci.)  A.   A.  B. 

Digestion  Furnace  for  Kjeldahl  Nitrogen  Determina- 
tions.   N.  Kbeuslbb. 

This  gas  furnace  is  constructed  with  burnera,  in  pairs,  opposite 
one  another,  with  simple  chimney  and  screw-valves.  The  digestion 
is  carried  on  in  glass  flasks  reclining  on  wire  gauze  over  the  burners. 
{Zeit  anal.  Chem.,  24,  39S.)  F.  P.  V. 

Uranium  Acetate  as  a  Reagent  for  Albuminoids.    N 

KOWALBWOKY. 

Under  certain  conditions,  uranium  acetate  gives  a  precipitate 
with  albuminous  bodies.  This  precipitate  is  somewhat  soluble  in 
water.  It  retains  the  characteristics  of  albumen,  but  uranium  is 
only  detected  after  acidifying.     For  washing  the  precipitate  it  is 
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well  to  use  alcohol.  The  precipitate  is  solable  in  acids.  In  alkalies 
it  is  solnble  with  decomposition.  A  precipitate  is  gotten  when  only 
.019^  albamen  is  present.  In  albuminous  urine  the  test  may  be 
carried  out  by  redissolving  the  precipitate  of  phosphate  and  albu- 
minoid, and  then  adding  concentrated  nitric  acid  which  causes  the 
reseparation  of  the  albumen.     {Zeit,  anal.  Chem.y  34,  551.) 

F.  P.  V. 

Critical  and  Experimental  Beyiew  of  the  Knop-Hnfner 
Method  for  the  Determination  of  Urea.    Carl  Jacobj. 

The  modifications  of  the  method  are  noted,  but  the  original  direc- 
tions of  Knop  are  followed  in  the  experiments,  making  use  of  the 
empirical  correction  advised  by  Hdf  ner.  The  method  is  tested  with 
solutions  of  pure  urea,  normal  and  pathological  urine,  and  urine  to 
which  glucose  or  aceto-acetic  ether  have  been  intentionally  added. 
Comparative  determinations  are  also  made  with  the  Liebig-PfiUger 
method.  Certain  adverse  criticisms  on  the  Knop-Hofner  method 
are  discussed,  and  the  author  concludes  that  it  is  better  suited  for 
accurate  scientific  researches  than  the  Liebig-Pfld^er  method.  {ZeU, 
anal.  Chem.y  2+,  307,)  F.  P.  V. 

On  the  Detection  and  Determination  of  the  Bases  of 
the  Pyridine  and  Quinoline  Series.    O.  de  Conixck. 

The  author  has  studied  quinoline  resulting  from  the  decoraposi- 
tioiiH  of  brucine  by  caustic  potash.  The  fraction  passing  from  150® 
to  170°,  contains  chiefly  /:^-lutidiue,  and  a  small  quantity  of  an 
isomeric  lutidine. 

He  submitted  the  chloroplatinates  to  Anderson's  reaction  (boiling 
water).  The  y^-lutidine  is  entirely  transfonned,  while  the  other  base 
is  nearly  all  transformed  into  the  double  salt. 

[(C,II,NC1)2,  PtCi^  +  C,H,(NC1),  PtCl,.] 

Found.  Theory. 

Pt 33.20^  83.41;;^ 

CI 29.80^  30.115^ 

This  salt,  treated  again  with  boiling  water,  gave  the  modified 
salt. 

(C,H,NC1)8  +PtCIg. 

These  reactions  establish,  beyond  a  doubt,  the  existence  of  another 
pyridine  base  besides  //-lutidine. 
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DetermiDatioDS  of  this  base,  by  the  means  of  the  platinochloride 
and  of  the  aurochloride,  were  made. 

As  for  the  double  salts  of  the  pyridine  dihydrides,  the  modifica- 
tion of  the  platinochloride  (PtCl,  componnd),  mnst  be  made  with 
tepid  water.  The  gold  salts  cannot  be  handled  on  account  of  their 
tendency  to  decompose.  The  author  uses  this  i*eady  reduction 
of  the  gold  double  salts  to  characterize  the  quinoline  and  pyri- 
dine hydrides  in  the  presence  of  the  pyridine  and  quinoline  bases. 
{Bfd,  JSoc.  chim.y  44,  617.)  M.  L. 

Rapid  Determination  of  Nitric  Acid.  A.  GBANDVALand 
H.  Lajous. 

This  process  depends  upon  the  transformation  of  phenol  into 
picric  acid  by  the  nitric  acid  present,  and  the  comparison  of  the 
color  of  the  ammonium  picrate  formed  with  a  standard  solution  of 
this  last  salt. 

The  nitric  solution  is  neutralized  and  evaporated  to  dryness,  the 
residue  is  treated  with  sulphophenic  acid  (30  gms.  pure  phenol,  37 
gms.  pure  SO3).  Water  and  excess  of  ammonia  are  then  added. 
The  operation  is  repeated  with  a  standard  solution  of  potassium 
nitrate  ;  then  the  solutions  are  compared  by  means  of  Duboscq's 
colorimeter.*  This  process  is  rapid  and  delicate ;  nitric  acid  deter- 
minations in  air  can  be  made  in  quick  succession  by  passing  a 
known  volume  of  air  through  a  solution  of  sodium  carbonate, 
passing  60  liters  for  each  determination.    ( Comptes  rend.y  101,  ^^.) 

M.  L. 

The  Combustion  of  Carbohydrates  by  Means  of  Chromic 
Acid.    C.  F.  Cross  and  E.  J.  Bbvan. 

In  the  course  of  their  researches  upon  cellulose,  the  authors  have 
tried  processes  involving  the  above  principle.  An  apparatus  like 
that  of  Fresenius  «fc  Will  for  estimation  of  CO,  was  firet  tried  but 
later  a  modification  of  the  Schiebler  apparatus  was  found  more  suit- 
able. The  substance,  mixed  with  or  dissolved  in  strong  Hg  SO^,  is 
contained  in  a  small  flask  in  which  is  placed  also  a  short  tube  con- 
taining chromic  acid,  which  can  be  mixed  with  the  substance  as  de- 
sired, by  including  the  flask.  The  conversion  of  C  into  COg  is  not 
complete,  but  inasmuch  as  the  two  oxides  of  carbon  CO  and  CO, 
have  the  same  volume,  the  volume  of  gas  evolved  is  a  repieftenta- 
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tive  of  the  carbon  contained  in  the  substance.  Combaslions  of 
Swedish  filter  paper  by  this  method  yielded  C  43.65^ — 43.80^. 
Theory  for  cellulose  44.4^.  The  applicability  of  this  method  to 
other  organic  substances  is  to  be  farther  tested.  ( Chem.  Ne^et^ 
6?,  207^  A.  A.  B. 

Detection  and  Determination  of  the  Snlpho-  Compounds 
of  Fuchslne  in  Wines.     P.  Cazbneuve. 

The  author  describes  the  process  of  Ch.  Girard  (potash  and 
mercuric  acetate),  and  the  process  of  M.  Beliier  (magnesia  aud 
mercuric  acetate).  In  the  last  the  wine  (10  c.c.)  is  mixed  with  the 
powder  and  boiled.  The  solution  is  filtered,  and  passes  colorless. 
The  addition  of  an  acid  gives  a  red  coloration  in  case  of  the 
presence  of  a  sulpho-  compound  of  fuchsine. 

50  c.c.  of  the  wine  are  shaken  with  50  grams  of  manganic  oxide 
for  5  minutes.  Only  the  wines  colored  with  the  sulpho- compounds 
of  fuchsine  remain  red  ;  all  the  others  are  discolored,  even  those 
containing  fuchsine,  and  especially  the  azo-  compounds.  {Bid,  Soe 
chim.,  44,  611,)  M.  L. 

A  Modification  of  the  Molybdate  Method  of  Estimating 
Phosphorus  in  Steel.    E.  F.  Wood, 

The  exact  determination  of  phosphorus  in  steel  by  precipitation 
from  the  nitric  acid  solution,  without  evaporation  to  dryness  is  im- 
possible. The  author  finds  the  loss  of  phosphorus  to  be  about  one- 
third.  He  avoids  the  error  by  dissolving  steel  in  nitric  acid  contain- 
ing chromic  acid. 

The  yellow  precipitate  obtained  by  molybdate  is  dried  at  100°, 
and  weighed  directly.  If  1.63  grm.  of  steel  be  taken  for  analysis, 
each  mg.  of  precipitate  corresponds  to  .OOlj^  P.  Full  details  of  the 
process  are  given.  The  process  is  said  to  be  rapid  and  accurate.  It 
is  not  applicable  to  cast  iron.     (  Chem,  Newtt^  62, 279,)     A.  A.  B. 

Analysis  of  Staurotide.    M.  Colobiano. 

This  mineral  is  a  silicate  of  iron  and  alumina ;  the  author 
analyzed  Ktaurotide  from  the  St.  Gothard,  and  removed  the  foreign 
minerals  by  digestion  in  diluted  hydrofluoric  acid.  The  sample  was 
finely  pulverized,  and  treated  under  pressure  at  210°  with  9  c.c.  of 
HgSO^  and  6  c.c.  water  for  1  grm.  of  mineral.  The  ferrous  oxide 
is  determined  with  permanganate.     In  one  analysis  he  found  : 
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FeO 9.13 

FcgOg 6.83 

AljOs 54.20 

SiOg 27.38 

Water 1.43 

98.97 
The  author  proposes  for  staurotide  the  formula^ 

5SiOg,  eAlgOj,  2FeO,  H.O, 

and  he  supposes  that  at  the  time  of  its  formation  staurotide  was  a 

silicate   of  ahimina  and  of  ferrous  oxide,  which  was  afterwards 

partly  oxydized  in  the  air.     (£uL  JSoc.  chim.,  43,-^^7.)         M.  L. 

The  Detection  and  Determination  of  Fluorine.  G. 
Tammanx. 

This  is  a  discussion  of  the  methods  in  use,  with  experiments  as 
to  their  usefulness.  The  author  recommends  in  the  case  of  soluble 
fluorine  compounds  the  decomposition  with  silicic  and  hydrochloric 
acids,  with  the  addition  of  potassium  acetate  and  alcohol,  filterings 
washing  with  alcohol  and  titrating  with  potassium  hydroxide  (or 
gravimetrically  substituting  hydriodic  acid  for  hydrochloric),  then 
adding  barium  acetate  and  alcohol,  filtering,  treating  tlie  filtrate 
with  alcohol  containing  hydrofluoric  acid,  and  then  weighing  the 
barium  silicofluoride,  or  converting  it  into  barium  sulphate.  For 
difi&cultly  soluble  fluorides,  first  decompose  with  sulphuric  acid  in 
the  apparatus  in  general  use,  determining  the  fluorine  in  the  water 
of  the  absorption  apparatus  as  above.  The  loss  of  fluorine  during 
the  incineration  of  organic  substances  is  not  prevented  by  an  excess 
of  barium  hydroxide  and  sodium  carbonate.  (ZeeV.  anal.  Chem.y 
24,  S2S.) 

Determination  of  Potassium  Acid  Tartrate  in  Argol, 
etc.     F.  Klein. 

The  method  adopted  by  the  author  depends  upon  the  insolubility 
of  the  acid  tartrate  in  a  solution  of  potassium  chloride.  The  sys- 
tems of  analysis  in  general  use  are  also  discussed.  {2^it  ancU. 
Chem.,  24,  ^7,9.)  F.  P.  V. 

Moisture  Retained  by  Gases  Dried  by  Means  of  8ul. 
phuric  Acid.    E.  W.  Morlky. 

The  author  finds  that  the  five-hundredth  part  of  a  millogram  is 
retained  per  liter  of  air.     This  corresponds  with  the  amount  noticed 
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by  Dibbits  as  removable  by  phosphorus  pentoxide  from  air  dried 
by  sulphuric  acid.  Experiments  showed  that  one  liter  of  air  in 
passing  through  sulphuric  acid  (1.84  Sp.  Gr.),  took  up  one  two- 
thousandth  to  one  three-thousandth  millogram  of  sulphur  trioxide. 
For  full  description  of  the  apparatus  and  method  used,  reference 
must  be  made  to  the  original  article.     {Zeit.  anal,  Chem.y  24,  53S,) 

F.  P.  V. 

A  New  Method  for  Determining  Alumina.    K.  J.  Batkb. 

The  method  depends  upon  a  precipitation  and  re-solution  of  the 
alumina  with  normal  sodium  hydroxide  solution,  adding  then 
litmus  and  titrating  with  normal  sulphuric  acid  to  reddening. 
Another  portion  is  precipitated  and  dissolved  in  the  same  way. 
Tropaeolin  is  added  and  the  titration,  with  normal  sulphuric  acid, 
is  carried  out  to  the  orange  color  of  tropaeolin.  The  difference  be- 
tween the  amounts  of  sulphuric  acid  used  corresponds  to  the  alumina 
present.     (JZeiV.  anal.  Chem.y  24,  ^-*^.)  F.  P.  V. 

Usf^    of    Sodium    Bromate    in    Yolumetric    Analysis. 

Kbatschmer. 

Tliis  salt,  which  is  easily  gotten  by  the  addition  of  bromine  in 
excess  to  hot  sodium  hydroxide  solution,  and  may  be  purified  by 
recrystallization,  is  shown  by  the  author's  experiments  to  be  a  con- 
venient and  satisfactory  means  for  the  titration  of  iodine  solutions 
in  volumetric  analysis.  It  sets  free  from  such  solutions,  when 
acidified  with  mineral  acids,  the  exact  amount  of  iodine  correspond- 
ing to  the  oxygen  it  contains.     {Zeit  anal.  Chem.y  24,  S40.) 

F.  P.  V. 

Separation  of  Zinc  and  Cadmium  by  Electrolysis.    S. 

Eliasberc;. 

The  author  having  examined  the  conditions  favorable  to  the  suc- 
cess of  Iver's  electrolytic  process  for  the  separation  of  these  metals^ 
finds  the  most  favorable  conditions  to  exist  when  the  metals  are 
brought  into  the  form  of  double  oxalates,  by  adding  potassium  and 
ammonium  oxalates.  The  amount  of  liquid  should  not  exceed 
90  c.  c.  ;  and  the  liquid  must  be  kept  w.irm  while  a  current  of 
.01-015  ampere  is  passed  through  for  6-7  hours.  This  is  the  time 
necessary  for  .15  grams  of  the  metal.  The  cadmium  separates  uni- 
formly and  smoothly,  and  sometimes  crystalline.  (Zeit.  anoL 
Chein.,  24,  o48.)  F.  P,  V. 
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Abstracts  of  American  Patents  Relating  to  Chemistry. 


{From  the  Official  Oazette  of  the  U.  S,  Patent  Office.) 


November  17th,  1886, 

830,881. — Process  of  drying  air  for  metallurgical  operations.    J.  H.  Cramer. 

830,415. — Open  hearth  furnace* for  iron  and  steel.    O.  Murisier  and  P.  C. 
Gilchrist. 
The  furnace  is  lined  with  calcined  lime  mixed  with  tar. 

830,454. — Process  of  precipitating  nickel  and  cobalt  from  solutions  contain- 
ing the  same.    C.  H.  Aaron. 
The  metals  are  precipitated  as  methylsulphocarbonates. 

880,602. — Manufacture  of  cement.     H.  Mathey. 
Cement  rock  is  ground  to  fine  powder  and  then  calcined. 

880,602.— Manufacture  of  lime.     H.  Mathey. 

Limestone  is  crushed  or  pulverized  and  burnt  in  a  revolving  cylinder. 

880,618.— Manufacture  of  rosin  compounds.    D.  J.  Ogilvy. 
To  form  a  vehicle  for  paints,  printing  inks,  etc.,  rosin  is  saponified  with  an 
alkali,  and  then  dissolved,  preferably  in  a  mineral  oil. 

880,687. — Process  of  purifying  petroleum.    J.  H.  Tiemann. 
Powdered  siiicious  or  other  inorganic  substance  is  agitated  with  the  mixture 
.of  acid  and  oil. 

880,781. — Process  of  manufacturing  coke.    H.  M.  Pierce. 

880,782. — Furnace  for  the  manufacture  of  coke.     H.  M.  Pierce. 

880,747. — Process  of  producing  illuminating  gas.    R.  H.  Smith. 

Natural  gas  is  heated  to  a  sufficient  temperature  to  decompose  and  convert 
a  fluid  hydrocarbon  into  a  fixed  gas,  and  such  hydrocarbon  is  then  brought  in 
contact  with  the  heated  natural  gas. 

880,778. — Apparatus  for  making  gas.    W.  P.  Elliott. 

B}ief.—0o2X  is  distilled  in  closed  retorts  and  the  resulting  gas  is  passed 
separately  to  the  main.  Water-gas  is  generated  in  the  fuel  chamber  or  furnace 
below  the  retort  chamber,  is  carbureted  with  oil  vapor  in  the  retort  chamber 
and  the  mixed  gas  and  vapor  is  converted  into  a  fixed  gas  in  the  fixing  cham- 
ber. The  retorts  are  heated  by  products  of  combustion  from  the  fuel  and  by 
the  hot  water-gas  circulated  around  them. 

880,815. — Manufacture  of  lactates.    C.  E.  Avery. 

November  24th,  1885. 

880,884. — Apparatus  for  freezing  liquids.    E.  Fixary. 

880,894.— Safety  paper  for  checks,  drafts,  etc.    F.  M.  Hill. 
Manganese  ferrocyanide  and  hydrated  ferric  oxide  are  added  to  the  paper 
pulp  or  sizing. 
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881,059. — Manufacture  of /tf-naphthol-sulphonic  acid.    M.  Hoftmaiin. 
/tf-Qaphthol-;^-6ulpho-  acid  is  produced  by  first  suiphonating   /^-naphthol 
a-monosulpliO'  acid  or  /tf-naphthol,  and  purifying  the  acid. 

881,104. — Process  of  covering  metallic  objects  with  an  electroplating  of 
magnetic  oxide.    W.  H.  Winslow. 

j8>'i^/.~Electroplates  with  iron,  and  then  converts  iron  into  magnetic  oxide, 
by  means  of  superheated  steam. 

881,105.— Magnetic-oxide-oMron-plated  ware.    W.  H.  Winslow. 

881,190. — Disinfecting  and  cleansing  liquid  for  animals,  etc.  H.  Ende- 
maon. 

Consists  of  heavy  oil  of  coal  tar,  spirits  of  wood  tar,  potash  soap,  and  potash 
solution. 

881,225.— Process  of  treating  heating  and  illuminating  gases.  W.  F. 
Browne. 

881,248.— Manufacture  of  cement.    W.  Joy. 

881,249.— Process  of  making  zinc  sulphide  pigment    T.  McFarlane. 

Deeemher  Ut,  1886. 

881,812.— Composition  for  fireproofing  and  other  preservative  purposes. 
A.  J.  Martin. 

A  composition  of  glycerine,  ammonium  carbonate,  ammonium  chloride, 
potassium  tartrate,  potassium  oxalate,  and  boric  acid. 

881,828.— Manufacture  of  pulp  from  woody  matter.  R.  P.  Pictet  and  G. 
L.  Brelaz. 

Wood  is  subjected  to  the  action  of  a  saturated  solution  of  sulphurous  acid, 
at  a  temperature  not  exceeding  100"  C. 

3:U, 383.— Mixed  paint.     II.  C.  Dorr. 

A  ship  paint  consisting  of  oil  of  tar,  gum  shellac,  calomel,  and  gypsum. 

331,457.— Mode  of  and  apparatus  for  making  ice,  refrigerating,  etc.  A.  G. 
South by. 

331,541. — Baiting  powder.     A.  Peters. 

Consists  of  calcium,  magnesium,  or  strontium  carbonate,  and  an  acid  sodium 
sulphate,  or  other  equivalent  acid  sulphate  of  an  alkali. 

331,542.— Baking  powder.     A.  Peters. 

Consists  of  an  acid  calcium  phosphate,  and  calcium,  magnesium  or  stron- 
tium carbonate. 

331,621. — Apparatus  for  making  illuminating  gas.    F.  Egner. 

331,632. — Polishing  composition.     H.  L.  Haas. 

A  compound  of  tar  and  fatty  substances  and  polishing  materials. 

331,702. — Method  of  treating  cotton  seed  and  analogous  oils.  J.  B.  Grant 
and  A.  Mason. 

The  oil  is  partially  distilled  in  the  presence  of  carbon  dioxide,  and  then 
saturated  with  the  gas. 
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Deeenib&r  8th,  1886, 

881,776.— Food  compound.    A.  A.  De  Puy. 

Consists  of  sugar,  potassium  nitrate,  glycerine,  sodium  bicarbonate,  sodium 
protoxide,  sodium  chloride,  water,  and  milk.   - 

881,777. — ^Dyeing  aniline  black.    A.  N.  Dubois. 

The  fabric  is  first  soaked  in  a  bath  of  soluble  castor  oil,  then  for  about  three 
hours  in  a  bath  consisting  of  water,  aniline  oil,  hydrochloric  acid,  ferric 
nitrate,  and  potassium  bichromate,  after  which  it  is  finished  in  a  bath  of  soap. 

881,810.— Cleaning  fluid.    C.  T.  Mutchler. 

Consists  of  alcohol,  sulphuric  ether,  salts  of  tartar,  potassium  cyanide,  and 
ammonium  hydrate. 

881,860. — Apparatus  for  extracting  mercury  from  its  ores.    H.  Bcrrens. 

881,908. — Process  of  manufacturing  illuminating  gas.    J.  W.  Mitchell. 

The  process  consists  in,  first,  bringing  a  body  of  fuel  to  incandescence ; 
second,  passing  air  and  superheated  steam  simultaneously  through  the  fuel ; 
third,  injecting  superheated  steam  and  crude  petroleum  into  a  chamber  with 
which  the  water-gas  generating  chamber  is  connected  ;  and,  fourth,  purifying 
the  gas. 

88 1 ,942.— Tanning  hides  and  skins.    T.  R.  Clark. 

The  hides  are  repeatedly  treated  with  a  compound  of  potassium  carbonate, 
water,  and  animal  oil. 

8*U,9B4. — Manufacture  of  benzylated  methyl  violet.     H.  Hassencamp. 

881,965. — Manufacture  of  benzylated  acid  violet.     H.  Hassencamp. 

Methyl  violet  is  reduced  to  its  leuco-  base,  which  is  benzylated,  and  con. 
verted  into  its  Icucosulpho-  acid,  from  which  the  sulpho-  acid  of  the  dye  stuff 
is  obtained  by  oxidation. 

882,08  7. — Apparatus  for  manufacturing  non-luminous  heating  gas.  J.  Kidd. 

December  15th,  1885. 
882,820.— Apparatus  for  distilling  wood.     T.  H.  Berry. 

882,858. — Producing  chloriodinc  double  combinations  from  pyridine  and 
chinoline  bases.     E.  Ostermayor  and  M.  Dittmar. 

Pyridine,  chinoline,  tetrahydrochinoline  or  chinoline  methylate  are  treated 
with  chloriodhydrochloric  acid. 

882,864. — Process  of  producing  photographs  in  permanent  pigments.  W. 
W.  Sherman. 

882,441. — Process  of  making  crystalline  glass.     E.  A.  Savary. 

The  glass  is  coated  witli  a  solution  of  Epsom  salt,  which  is  allowed  to  dry, 
and  the  coated  surface  is  treated  with  hydrofluoric  acid. 

882,458.— Process  of  manufacturing  fluxes.    H.  F.  Taylor  and  G.  Leyshon. 

882,497.— Artiflcial  fuel  and  process  of  making  the  same.     W.  H.  Cory. 

Carbonaceous  matter  and  potassium  or  sodium  silicate  are  mixed  together, 
and  the  mixture  is  subjected  to  the  action  of  an  acid  to  set  free  the  alkali. 
The  resulting  mass  is  compressed  into  cakes. 
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882,498.— Carbonaceous  fuel  and  process  of  making  the  same.    W.  H.  Cory. 
Consists  of  carbonaceous  dust,  potassium  silicate,  and  alumina. 

882,528.— Dye  stuff  made  from  diazonapbthaline.    M.  Hoffmann. 

882,560.— Apparatus  for  manufacturing  illuminating  gas.    J.  L.  Stewart. 

Briff. — ^Heating  and  illuminating  gases  are  made  in  tbe  same  apparatus  by 
combustion  of  fuel  in  tbe  decomposing  chamber  and  of  the  resulting  gaseous 
products  in  a  steam  superheating  chamber,  then  superheating  steam  bj  pass- 
age down  through  such  superheater,  decomposing  it  by  pa<(sage  down  through 
the  incandescent  fuul  and  conducting  the  resulting  gases  off  at  the  base  of  the 
fuel  chamber.  When  the  apparatus  is  reduced  to  the  proper  temperature,  oil 
spray  is  injected  into  the  top  of  the  superheating  chamber  by  means  of  a  jet  of 
waterrgas  under  pressure,  and  the  resulting  oil  vapor  is  converted  into  hydro- 
carbon gas  by  passage  through  such  chamber. 

Deoen^ber  SSd,  1885. 

882,705. — Apparatus  for  chloridizing  gold,  silver  and  other  ores.  H.  H. 
£ames. 

882,7:)<S. — Metallic  alloy  or  compound  in  producing  the  same.  H.  J.  F. 
Niewerth. 

The  process  of  alloying  heavy  metals  with  metallic  sulphides,  which  con 
sists  in  first  dissolving  the  sulphide  of  the  metal  in  molten  zinc,  then  mixing 
the  product  with  the  heavy  metals,  and  finally  removing  the  zinc  by  cuppel 
lation. 

882,751.— Production  of  cold.     A.  J.  Rossi. 
.    Uses  carbon  dioxide  with  sulphuric  ether. 

332,751. — Production  of  cold.    A.  J.  Rossi. 

Uses  a  ternary  liquid  consisting  of  carbon  dioxide  combined  with  a  binary 
volatile  absorbent. 

332, 75G.— Stove  polish.     W.  T.  See. 

Consists  of  water,  dextrin,  plumbago  and  lamp  black. 

332,829.— Manufacture  of  /^-naphthylaminesulpho-  acid.     H.  Prinz. 
The  /^-naplitholsulpho-acid  described  by  Schaefer  is  treated  with  ammonia 
at  a  temperature  of  about  ISO^-'iOO^  C. 

332,830. — Red  coloring  matter  from  /^naphthylaminesulpbo-  acid.  H.  Prinz. 
Obtained  by  combining  /i/naphtholdisulpho-  acid  with  the  diazo-compounds 
of  /i-naphlhylaminesulpho-  acid. 

3*J2,8G8. — Composition  of  matter  for  waterproofing  paper.     C.  S.  Bird. 
Consists  of  resin,  paratfin  and  sodium  silicate. 

332,957. — Process  of  manufacturing  illuminating  gas.     B.  Sloper. 
Gas  is  generated  by  simultaneously  acting  upon  metal  scrap  and  marble  dust 
with  dilute  acid.     T'le  resulting  gis  is  enriched  with  hydrocarbon  vapor. 

333,034.— Manufacture  of  color  producing  acids.     H.  Vollbrecht  and  C. 
Mensching. 
A  new  naphtholdisulpho-  acid,  derived  from  naphthylaminesulpho-  acid. 
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888,085. — Coloring  matter  derived  from  a-naphtholdlsulphonic  acid.    H. 
"Vollbrecht  and  0.  Mensching. 

The  dlazoxylol  compound  of  a-naphtholdisulpho-  acid. 

888,086.— Nitronaphtliolsulphonic  acid.    H.  Yollbrecht  and  C.  Mensching. 

888,087.— Manufacture  of  dyestuff  from  naphthol.  H.  Yollbrecht  and  C. 
Mensching. 

Produced  by  the  reaction  of  dlazoazobenzol  with  the  solution  of  the  sodium 
salt  of  naphtholdisulpho-  acid. 

880,088.— Manufacture  of  dyestuff  from  naphthol.  H.  Yollbrecht  and  C. 
Menschinger. 

Produced  by  the  reaction  of  diazotoluol  with  the  solution  of  the  sodium  salt 
of  naphtholdisulpho-  acid. 

888,089.— Coloring  matter  derived  from  diazobenzol  and  a-naphthol- 
disulphonic  acid.    H.  Yollbrecht  and  C.  Mensching. 

888,040. — trnaphtholsulphonic  acid.    H.  Yollbrecht  and  C.  Mensching. 

888,041.— Coloring  matter  derived  from  diazobenzol  and  a-naphthol.  H. 
Yollbrecht  and  C.  Mensching. 

Produced  by  the  reaction  of  diazobenzol  with  the  sodium  salt  of  naphthol- 
monosulpho-  acid. 

888,042.— Coloring  matter  derived  from  a-naphthol  and  diazotolnol.    H. 

Yollbrecht  and  C.  Mensching. 

Produced  by  the  reaction  of  diazotolnolsulpho-  acid  with  the  sodium  salt  of 

^aphtholmonosulpho-  acid. 

W.  R 
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ERRATA. 


p.  44,  table  at  bottom  should  read  as  follows : 

Percentage  of  water,  as  determined 3.00 

glncose,  guessed  at 30 

ashes,  muhiplied  by  6t(2.W  x  6.8) 17.00 


20.30 
p.    61,    13th    line  from  bottom,  for  "nitrate"  read  *' nitrite.'*; 
p.  106,  13th  and  16th  lines  from  bottom,  for  "  V'read  "U." 
p.  136,  middle  of  page,  for  ''S,15^  "  read  "  13.76j^." 
p.  137,  bottom  of  page,  for  "  86 j^ "  read  "  96 j^." 
p.  194,  top,  for  «Kellar"read  "Keller." 
p.  206,  13th  line  from  bottom,  for  "Thekul6"  read  "  KekuU*." 
p.  246,    middle    of    page,    after     "  Bromamidophenols "      read 
"F.  Schatt." 
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